


CONTENTS 


SECTION I. 

THE CHOLEUA EPIDEMIC. 
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•I Detailed Inronnatioii rej^ardiii^ trcn»|m and prisoners will be found in I he Annual Tables ... 2 

o History of the epidemic will be coiiHned cliietly to trooiis and priboiiem ... 2 

i* Plan of the rejjort ... ... ... ... ... ... 2 

7 Measures adopn»d 1(1 procure information ... # ... ... ... 

H Tour tlirou^j^b alfsided can touimuits ... « ... ... ... ... 

0 OoncisciiesH will be aim(‘d at as far as possible ... ... ... I 

10 Dr, Prv(.kMi wdll add u chapter on the j^eiieral asp(*ct« of the e])idemie ... ... 4 

1 1 Statistics reeei<^5 (jf individual regiments and siutions do not always correspond with the 

ligurcs given ill the Tables ... ... ... ... ... 4 


CIIAPTIHI I. 

HISTORY OF Till': HFIDEMir. 

The liistorf of theephhmim will be given geograjibiciilly ... ... ••• 

(’liolera in Lower Ihmgal '• There \vi;rc singularly lew ciwes among the Eiiropimn troops there 
The native troops in Hengal JVoper .suffered more sevendy 
Cholera was hiss prevalent among the prisoners in Jlengal Proper than usual 
There are no returns to show' tlio extent of tlie diseascf among the general population of 
liengid Projwr ... ... ... 

Comjdete exemption of European garrison of Fort Willium 
The sanitary condition of llaviareebaugli nusatisfactory ... 

Klloct of iinpure water used by the policH) 

No cominuiucution disi'ovoralJe at llazareebaugb or Kanchoe Jails to account for the appear- 
ance of the disease 

(Cholera was more than usually prevalent in Assam 

Dr. Wliite’s oinnion is opposed to the idea iliat the disease is imiiortcd into Assam by Ihuigal 
coolies 

Dr. Meredith bidioves that it is imjiorted 

Cencral sUtemeiit of results in lieiigal Proper imperfect 

Tin* area indicated in tiie second group of stalions was sevi'rely attacked in 1H(J9 
Many of the European troops in this group were attacked 

Tlie native tnsipN at these stations had few cases conijiared with the Europeans ... 

The eiiidciuic among the prisoners in this group was severe only in a few juTls 
The records of choh-Ta among the peoi>le of this area are iiupcrfiHit 
Facts of interest regarding ILie (lya Jail 

The outbreak in Patna Jail is believed to have beini due to impure water 
Cholera at Dinapore was (diicily among the native troops 
No (»vidence of coiniuuuication in Arrah, Chumparun, and Chnprnh Jails 
Only a tew cases wjcurred among the troops and prisoners at llenares 
Sanitary detW‘ts at Chunar ... ... • 

The epidemic in the Aziingurh Jail .. ... ,,p 

J’articuhirs regarding iloimpore and Goruckpore 

The prisoners at Hustcef Uoiulah. and Paraiteh escaped ... ... * ... 

The rhiro|)('aii troops in Fyzubnd Cantomueiil W(»rc nltaekeil 

Hoy Paiiully w'as attacked slightly - Neighbouring district jails escajied 

Cholera in Lucknow. There wen? only two cases among prisoners ... 

There were only three among the native troops 
The European troops suffered mucli 

lu the 6th Lam*ers soveral cases are mentioned tending to show the communicability of the 
disease 

MucIum! Bhawiin Fort 

Contrast between the extent of cholera among the European troops and the small nunil)cr of 
cases in the city of Lucknow ... ... 

Seetapore was attacked slightly ... 

Nawubgunge J ail escaped 
A few oases ill Oomu) 

Only two cases of cholera among the native ir(x»p8 at Cawnpore 
Three cases in the wdng of the 1 5>th liussara^ 

Five cases in the Royal Artillery 

Twenty-ono cases in the Jst Dattalii^if 14th Foot , 

Cholera at Allahabad. In tbe city the disease was more or less prevalent from January to 
September ... ... ... ... ‘ .. 
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III the eivil station nnd oniony railway aervanta, there woiv only 22 imis between April and 
September 

StatistieH of cholera auioiiff railway omploydii at Allttlialiad, 1850*^1800 

ileiiuirkable inimunity of’the railway men hh eoinjiared with JlrilJali soldiera at Alhihahad 

Nineteen prifionern aOaeked in the district jail ... ... .. 

111 the (Jentrul PriKoii effieieiit qmnantine woa cnfiii'ced, and thorp woiv no casea 
Sixteen enseK in the two initivij re^yimeiita 
Nine eases in the lh»yal Artillery 

In the 6Hth llegimeiit the epidemic wuB Heveri' .. ^ ... 

In this reijiment there were 183 enHCH and 01 deaths 

The winji; IVoin Darjeidinj; and the recruits from Kng:land Huflered much more than the wiujr 
which had hmi at ilonares ... ... ... ■ . 

The opinion of the medieiil ofticers at Allahabad ia opposed to the idea that the diKenae was 
spread hy human ini ereonrse ... ... ...? 

A spi'eiul eoiniuiltee waa iqipuiiited to report on the sanitary condition of Allaliah.ad. Its 
reconuneiidatlons ... ... ... •• 

(Vmijairison of cases amonj; t.roops, priaoners, and the j^eneml ]K>pnlatian in thin aecond p’onp 
Iteiuarkahle immunity of the di.strictH and ntations (!Oinpri.sfd in the third j.jronp ... 

General results in this ^roup ns regards all sections of the eoinmunity 
The district of Etah was almost IVec from the epidemic 
There >veie also very few eases in Futteh«;nrh 

rartieiilars in eerOiin distrads of this fjyoop 

(^ises at. Meerut were believed to ha\e been due to importation 

Dr. Moir's opinion 011 the arrnTi^euionts for treatin'^ ivsidents of hazaars, Ac..^attttcked 
(^ises ol‘ cholera anionj; European tnaqw at. Meerut oceuiTed late in the stMison 
Statement illustratin'' the immunity of this third jjroup ... . . 

( I real jirevaleiiee of ehoh'i*a in the lourtli p'onj* 

As it aifected the j'enenil jiopulation 

Amonj'st. the priHoners in the (^•ntl‘fll Provinces 

(Miolera at Juhhnijuire. K]tidemie. uinon^ tlie ('eneral population 

Tliere were IS eases ainoiij' the prisoners 

Amon/' the troojis llie 2-]2tli Uef'imcnt was ehie% attacked 

(Miolern was very severe at Snu<'or in the l-7ih Uoyal .Fusiliers 

Fnfavorahle oxperienee of inovinj' into camp in this eonm 

'riie Poyal Artillery wore not attacked till later, and sntiered much less 

Nine ]iriH«iners attiicked, (lOinTfll pojiulation suffeml miu h 

'Die LullutjKnv District nnd Jail 

Nine eases at Now'j'onj' in the dotacliment of the 2*12th Foot 

In Jliansi f^intonments there were 57 enses in the 98rd II ij^fhlandors, hut only 1) deaths 
Five eases in the detachment of the KJrd at fckM'pree 
(treat ])re\alenee in tlu* (iwalior State 

The Hullerin^s of the peojik* from want and disease wow extreme 
Seventy-two cases amonj' the Jtoyal Artillery at Mbrar 
The disease in the l():lrd Iloyal llomhuy Fusiliers wras very severe 
Native trotJjis Hulfered sli^iitly 

The statement that cludeni hud jtruvailed in former years on the site now oeeupied hy Morar 
Cantomneiii is unfounded 
(Miolera in the fortress of (Iw’nlior 
Very sli^'ht in the Aj'ra (’nnttmiuonl 
Eleven cases nmon^ the prisoiuTH at A^r.i 
Fholera very severe in Ihg|M»otnna 

FJeven eases in Ajmere and 35 in the Heawur Jail ... 

(.Miolera was very jv'evalent in Fentrnl India 

Statement showing' the pi'cvaleneo of cholera over the area forming' the fourth j'voujj 
(M joleru ill the Puiijah genenilly Jess severe than in 1807 
The ])riKonerN as a liody had few cases 

Native troops at certain stations w^ere attacked with uiinsnal violenee 

Hi^fh admission-rate amoii}; Enroi>ean troops due almost entirely to the oulhreuk at Peshawuir 
Individual eases at certain stations 
The outbreak in the city of Umritsur 
Itepovt of a]>eeiul eoinmittee * . .. 

Seven eases innoii" the prisoners 

Nine eases nmoiijit tlie Eurojieans in the ftiH of Govindj'nrh 
Cholera at Lahoiv believed t*» have been imported fnnn rmritsur 
Sharji outbreak in the Lunatic Asylum ... ... 

Meeun Meer esen])ed 
A few' eases at Nowsbera 

Tim epidemic in the Peshaw'ur Vallej'. CenemI population 
Its {'rent severity ill the city 
The disease in liie vilhifyes * 

No evidence of importation ... 

In the jail 31 prisoners attacked ... 

The native population of cantonments HuflTered mneli 
Genera) results ninoni;;' the troops ... 

Native troops, 18tb Penpal Cavalry, 31 eases and 18 deaths 
UHh IkMip^nl (,'avn)ry, 22 cases and t) deaths ... 

:Jrd Pediment, Native Infantry, »% cases and 20 deaths ... ' . 

IKth Punjab Native Infantry, 43 coses and 27 deaths 
25Ui Punjab Native Infantry, 24 cases nnd 22 dy^hs 
Sappers and Mind's w^ere earlv moved to Clicrat 

In the Iloyal Artillery, out o^ 4 batteries, thei'o were 56 eases aud 38 deaths 
Til the 3(Uh Pe^iiiient, 202 cases and 117 deaths 
Women and children left k»hind in cantonments 
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In tile 104th 119 casoH ami 77 deatlia. The left wirjoj removed Iroin the valh*v on 

13th had thm! caMeH ... ... ... ... ... ... lo 

331 The rijfht win^, which loll on the 17ih, Inul 08 aifles ... .. ... ... |.m 

1 35 Contract belKvotm the two whipM ns rc^ardM the iiuiiihsr of case.*! of choh?ra ... H) 

J30 The dcjldt left behind in cantoiiineids had man V e.'i.soM ... ... ... .. M 

137 Snnii^ry condition of Penh awiir very unsatisfiictory ... ... ... 11 

J38 Iinmnnity of the fort ... ... ... ... ... ... 

130 In Kohiil the native troops forming the i^an'ison were attaeked with uuustml viohMiee 13 

140 (jcncrnl facts connected with the ephlemie at Kohat ... ... ... 12 

141 The wiiUw-Hupply at Kohat is very imimro ... ... ... ... ... l.:i 

142 In Ihuinoo iho epidemic was much less severe • ... ... ... 13 

143 fitaUmient showinj? the (comparative prevalence of cholcr.i in the dintricts and stalions of the 

Punjab duniii? IHOO , . H 

Ml Very liltlo is known o4’ the cholera in Oabnl .. ... . . ... 11 

3 45 Pemurkahle immunity of tins hill stations j^encrally . . ... ... lo 

340 Outhiviik at SuhatluHi ... ... ... ... ... ... 45 
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The* information re<ifardin|jf the* e]>id(Mnic is imperfect 
Jin])ortant ijnestions to he discussed 

The evideni'i* does not show that eliolera was spread over the country hy liuman intercourse . 
The eyid(*uce aj^ainat importation is of necessity ch icily iiCf^ativi* 

The Ihcts fidduced in support of the thi'ory of human intercourse hein" tlic inearjs hy which 
tTie df.scase is spivad are very few 

The staKjnients rejifaiTliii^ imjiortation should he strictly invc.stijxated nl. the time 
The dit!iculti(*K oi‘ maUin*' a thorouj^h examination of (hem arc very j^reiit 
I’recoueeived theories are incompjitihlc with an impartial exumiriation of the facts , . 

Importance of an accurate record of the c,\*act date on which tin* tirst ease in each locality 
* occurred 

No evidence repurdiiiff cotn inn nica hi lity is to he obtained from the nuirilaT <>f attacks amon^ 
the attendants on the sick ... * 

Was the sjiread of the epidemic due to waU«r tainted with <‘holera diHehar{?(*.s ? 

At IJmritsur the facts do not point to water contaminated hy cholera disoluir^'cs as the means 
hy whie.h the disease spread ... 

The experience of the prisoners at IKuritsur rather favjirs tlie op|M>Kito conclusion 

Tlie tiu'ts of the Peshawur ejiidomic tend in the sann^ direction 

A.i Kohat there is no evidence <»f any such contamination 

Nor is there in the jyimeral history of the epidemic over the country ... 

The un})rote(?ted state of the wells extremely apt Ki allow iiiijmrities t.o outer them 
These remarks apply ipdy to the allef^cd spnaid of cholera hy means of water said to contain 
thespecificpoisonofthedi8ca.se 

More dehiilcd inibrniation required us to the eireefs of water-supply drawn from diifereiit sources 
Mucli still remains to he done to improve the sanitary comlition of militart cantonnnmts 
The position of cautonments near lurafe cities )uvsents a f^ix*at (lilUculty in the W'ay «»f sanitary 
improvement 

IVevcnti VC measures adopted 

Thu cflcct of moviim into camp lyciicrally is favorably spoken of 
tireat loss of the 68th Ue.u:im«*nt at Allalmbad in si»iKj of movement . . 

Also of the (I2n(l Uej^^iineiit at Lucknow 
And of the l-7th at Saupir 

The movemont.s of the Kuropeun troops within the Peshawur valley w^jiv ffcncrally unsuccessful 
A j/fciicra I influenee seemed to pervade the valley ... "... 

Parth'ulars rejfunlinjf the inovenient^i at Kohat arc wantinj' ... • 

Success of tlie movements at Moral* 

Moving into camp, although tlie best means of uliocUin^ llie further spread of the disease wliich 
is yet known, is not u panacea 
The principle on which tin? procedure is hased 

The data rt'^ardin^ the ellVcts of inteiiipc'ratcMiahitH in lavoriiii; attack are iinjicrfect . . 

Tho I’esidts netairdiu}^ to a"e show no nnifonnity 

Kc^iirdiii^ tho inf1ueiK*o of h*n#;th of residence in India, information is still defectivo 

Comparative ])revalenee and fatality <if ilie diM<*a.so amon^ men, women, and children 

Statistics repinl in g ofHcers are imperfect 

li(.*umrkuh1o iiiiniunity of native troops as a iKxly 

liUtrines and barracks altojjcther fail to explain theso difTerenees 

Individual cast's illuBtrative of this statement 

The immunity^ of mitivo soldiers not to be accounted for by their want of susceptibility to 
malarious influences ... ’ ... ... ’ 

The places wliieh \vei\< attacked b^' choleiu worn not invariably those wliiuh afWwards 
surtered most in the fever epidemic ... ... 

The comparative immunity enjoyed hy the prisoners 

Illustrated hy the experiemre of the jails in the North-'Western Provinces 

Overcrowdin*? is tin evil which existed in mnnv jails dnrin" 1809 

Tho meteorology of tho year in connection with' the epidemic ... 
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Accurate statistics re^ardin^ oiiicers much required 
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Instructions for a pfoneral enquiry into cli.ilera b 3 ^ the War Oflice Sanitary Oonimissioii 
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Arrangements havo been made for providiiij; military authorities with the earliest information 
rej^ardin|» a threat cning epidemic 

Karly information may eventually enable us to form n correct CHtimaio of the probable course 
of an epidemic 

The value of Dr. Brydeii’s report on cholera 

Statistics of cholera on board emigrant ships supply some striking faid-s 
Native Passenger Act of 1870 
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SECTION IT. 


EUIlOrEAN TROOPS. 


Tile dea<h<rate during 1869 has equalled 42*89 per 3,000 

Independent of the loss from cholera^ the dcath-i’ate has bc^eii higher than in any year 
since 1859 ... ... 

The disetwes arranged according to the proportion of mortality each occasioned ... 

Fifty deaths (Mxmrred out of hospital, of which 20 were suicides 
Tluf ]iroportiori of cases of sickness exceeded that of any year since 3863 
The diflerent forms of sickness arranged in onler of prevalence 
Sickness was at its maximum in NovemU*r 

The average number <Iaily in hospital was larger than in any year since 1865 
The statisties of tho garrison of Bengal Projicr were moie favorable tbwn those of the army 
generally in luiy other of the groups 

The geiienil health of the garrison of Fort William contrasts very favorably with the results at 
Dum-Dum and BaiTackpore 

The general results in the wcoiid group are very unfavorable 

Especially' at Benares. J<^y7.«bad, Lucknow, and Allahabad 

Several regiments in this grouj). and es]M*eially the 58tb, lost very heavily 

Imlepeiideiit of cholera the n'sults in the third group for 1H<)9 are very' unfavorable 

At Aleerut and Delhi the returns are the most unfavorable 

The statistics of the fourth group of sUtions are more unfavorable than those of any of the 
other groups 

Except ing Agra the returns from all the stations show hadl,y 
The liigli mortality in the Punjab due chiefly to the heavy josses at Peshawiiv 
Thn general unfavorable statistics of the province for 1869 must be read in connection with the 
very variable results at diliercnl stations 

The meteorology of the ditfercut provinces should be taken in connection with their sanitary 
history ... ... ... ... ... ... 

Meteorology of the Lower Provinces 
Meteorology of the North-Western Provin<?e8 
Meteorology of the Central Provinces 
Meteorology of tho Punjab 

The importance of onibnuung tho meteorology of India in one report 
Small-pox was more prevalent and fatal than in any year since 1891 

Jievised rules to be ooservecl with regoi'd to touts, &c., used by snmll-]>ox cases are about to be 
issued 

Fevers have been more prevalent than in any year since 186.2 

Fevers wore very prevalent in all but the first and second group of stations ^ . 

Individual stations Huffered much more than others in each of the three last groups 
The statistics of previous epidemics of fever 
Statistics of fevors from 1869 — 1869 ... r 

The connection between tho prevalence of fever and the meteorology of the year cannot ho 
satisfactorily explained ... ^ 

Different years with similar rain-fall show very different prevalence of fever 
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251 Apoplexy was more fatal than in any yeansinre 1859 
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255 Venereal diseases wert^ as prevakuit in 1809 as in 1808 
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202 The loss from invaliding was heavier than in any i»revions ^e!I^ 
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20't Comparison of stations 

205 Comparison of regiments 
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2<i7 Sickness and mortality among children 
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271 (ireat success of emi»loynien1- of soldiers on road-making from 1808 — 1809 
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279 Disposal of the sewage of niiliiury eantonineiits 
281) Treneh hit ri lies fur native troops 
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282 , Meeting wilh the Army Sanitary Commi.ssion 
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SECTION III. 

NATIVE TROOJ’S. 


2S8 CJeueral avraiigcmeiif of the statist ies of native troops ... ... . ... I 07 

281 The mortality of the ri*g»dar native army was higher than in any ye ir since ISdO ... I 07 
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JAIL POIMJLATIOX. 

1. - 'j’lible shuwiii" the Sicknofes and Mortality a inou" thodail Population of tlie Bengal Presidency diirin^^ 
the Year J869, and the prevalence of the priueipal diseases in each Month of tlie Year. 

11. — Table showing the Sickness and Mortality among the Jail Population in Lower Bengal and in Ah.sam 
during the Year 1869, and the prevalence of the principal diseases in each Month of the Year. 

111. — Table showing the Siekne.ss and Mortality among the Jail Population in the Dimipore, BenaiVis. Dinle, 
and C^iwnpore Districts during the Year 1869, and the prcvalcni.c of the priiicijial diseasi‘s in 
each Month of the Year. 

IV'. — Table showing the Sickness and Mortality among the Jail Population in Nag])ore and (.Central India 
during the Year 1869, and the prevalence 4»f the principal diseases in ciwh Month of the Year. 

-Table showing the Siekness and Mortality among the Jail Population in the Agra, Meerut, and 
Roliileiind Districts during the War 1869, and the prevalence of the principal diseasc.v in (mk Ii 
.M onth of the Y<'ar. 

XI . — Table showing the Sickness and Mortality among the Jail Popnlat ion in the Ihinjab during the V'ear 
1869, ami the jircvah-nei* of the priueipal diseitses in each Month of the Yt'jir. 

VTl. — Coiiijiarative Statement of the Ratios of Sickness and Mortalit}-^ anioiig the Jail Popnlatiim of tlie 
various Provinces of the Bi*ngal i'residency. ^ 

\ 111. -Table showing the General Statistics of Sickness and Mortality in the Jails of the JVngal Presidency 
and the Average Daily Siek per cent, of Strength in «?acli Month. 

I.V. - Table showing the ratio in which the prine.ipal diseases luive eontrilmted to make up the Admission- 
rule of Uie Year in the Jail ILospitals of the Ihuigal Presideiiey. 

X. Table showing tbc prevalence of Cholera in each Month and the Distribution of the disease by Stations 

and Provinces. 

XI. — Table showing the Mortality in each Jail, the Causes ol’ Deatlis, and the Ratio of Deaths to Strength. 

Ml. J)ctail of the Admissions and Deaths of the Jail Population of each JTovince. 


SUMMARY OF THE ADMI.SSIOXS AND DE.VT1I8 OK IS6Y 

Detail of the AdmiHsinns mid Deaths of tlie Kuropeau and Native Armies and J;iil Population of 
liie Bengal Presidenev. 



ANNUAL SANITAEY REPOET FOE 1869. 


SECTION 1. 

THE CHOLERA EPIDEMIC. 


INTEODUCTION. 


In 1869 cholera was widely spread Wf-r India. Ec-appearing with 
•• incrcas(4 viruloneo in the area over wln’cli it had 


The epidemic was very 
widespread. 


prevailed in the year previous, it extended in 
all directions. To the west it covered Central 


India and llajpootana, causing: a very lamcntablo mortality amoni' the jieople 
already suffering i?reatly from famine. To the north it occupied the province 
of Oudh and touched the margin of llohilcixnd. In the north-west(‘r1y 
4lirection its strength was much diminished. The upper portion of the North* 
Wciitern I’foiAices and tho Punjah, as a whole, sutfered much less than those 
portipiis of the country wliich have been already mentioned, but the (dty of 
Umritsur and the valley of I’eshawur were notable exceptions. Taking also 
the [irovinces which lie to the east of the Delta of tho Ganges, the epiilcmic 
covered a wide arca—upwards in a north-easterly dii’cction over Assam and 
dow nwards to the south-east over British Burmah. 


2. The distribution of the disease during 18G0, and the relation wdiich 


Tho area covered by it is 
genoroUy indicated in tho an- 
nexed map. 


this bears to the area occupied in the year pre- 
vious, are shown in the annexed map. Here the 
darkest shade indicates the endemic province of 


cholera, the medium shade shows the portion of the country which sutl'erod from 
it in 1808, and the lightest shade, those portions which ivere invaded in 1809. In 
examining the (bfferently shaded areas, however, it must be remembered that they 
are intended to indicate facts in only a general way. It is impessihle, for cxamyile, 
to say with accuracy what arc the endemic limits of cholera. On this jiuint 
opinions differ greatly, for while some would consider that this area, as here 
shown, is too extensive, others would have it more widely dilfused. The very 
term “endemic,” moreover, is ditferontly applied by different observers. With- 
out entering into any discussion on this point, it will suinco to state that the 
portion which is indicated as being the tract within •wliich cholera may be 
rcgafdeil as endemic, is that in which the disease is more or less constantly 
present at all times, and whore it is liable to appear at all seasons. In the 
same way the limits of the epidemic tracts are only rouglily mapped out, for 
the data regarding the general population are not ;^et sufficiently precise and 
reliable to ^mit of the prevalence of the disease being accurately deflned. 


3, The extent to which cholera prevailed in each month of the year, 

among troops and prisoners at every station in this 
atatistiosof oholflra Presidency, is accurately known. Dow many per- 
sons were attacked with the disease among the 
general population of the country can never he ascertained. The Eetums 
regarding them generally include the deaths only, and even these are confessedly 
inaccurate. Still imperfect, and to a great extent untrustworthy, they are 
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too^ valuable to l)e omitted, and the comparative distribution of the epidemic 
whicli they indicate may be accepted as not far from the truth, although the 
aetiial number of casualties entered in each district may bo always incorrect. 
From the information derived from the different soitrcca available, the total 
results regarding the cholera epidemic of 180J) may be thus summarized 


Stat-emeut showing the genoral resuUn of the Cholera, Epidemie in the Bengal Bresideneg 

during the gear 1 8 ()y. • 
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4. IVloro detailed information regarding tlie European and Native trooi)» 

■..«» w. .• will be found in the general tables of the year, 

garding troops and prisoners Which sbow the number ot attacks not only a/ 
Tables ^ Annual each station, but also in each regiment. 'Tlu* 

deaths in each district, so far as they can be 
ascertained, will be given in a separate statement for each Province. Par- 
ticular information regarding the towns and villages which childly suffered, 
and the caiisi's to which cither special virulence of attack or comparative 
exemption was due, is of the greatest imjiortance, and in the series of ques- 
tions which was issnial to Civil Surgeons, special attention was drawn to 
these points ; but although their reports in many instances have been very care- 
fully priqiared, the data are too imperfect to admit of any general history of 
the epidemic among the peopUi being comjiilcd from them. The facts recorded 
must be siq)plemented by the register of deaths in different parts of these dis- 
tricts, and by a local knowledge of the country. The Sanitary Commissioners 
in their ditferent Provinces will collect valuable information on the general 
DotaUfl rogardiuK ttfo gone- history of the epidemic, the causes which apiieared 
roi population wifi be givpn to favor its sjircad, and the local circumstances 
Bwners in *t!Sr di*^ront under which it was mo.st active. The results of such 
Provinces. enquiries will be looked for with much interest as 

a voiy valuable portion of their annual reports for 18(}i). It is impossible 
sati.sfaetorily to (jonsidci* the history of any ejiidomio, as it affects only one 
portion of the eominunity. It is only by collecting the facts regarding all 
sections, and from all parts of the country, that any correct estimate cab he 
formed of them, or any accurate conclusions drawn as to what they teach. To 
this most important point 1 shall revert in a subsequent part of this report. 

5. The facts now to bo recorded will thus refer chiefly to the troops, Euro- 

History of the epidomio Native, and to tho prisoners, mention 

win bo ‘wntined ohioiiy to being made of what occurred in tho villages 
troops and prisoners. cities and bazaars only in a general way, 

or as illustrating the history of the disease in a neighbouring cantonment. 
The dili’erent places will, as a rule, be consideretl in the order in whioh they 
stand in Dr. Bryden’s Tables, military cantonments and prisons being taken 

* IncludiuK Irru^^uliirs nnil MndruK troopfl stcrviii^ iu thi«i Presidoncy. 
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in* turn accordiijg to geograpliical position. I proposal to soparato tho histoiy 
of the epidemic entirely from any opinions which may luive been based upon it, 
and in order to carry out this method in the strictest manner, it was ray inton- 
tion to have placed all tho well-ascertained facts in one chapter by ihoraselves, 
leaving the conclusions which had been arrived at by the medical ollicers to be 
given afterwards ; but this plan would have entailed constant reference from 
A BummarywiU bogivenof one portion of the report to another, and would 
the events at each station and thereby liavo proved inconvenient. While still 

strictly separating fact from mor(^ opinion, 1 shall 
therefore sumraarizo the history of the cindcmic in each siation, and at the same 
time state the views of the medical officers with regal'd to it whenever tlu'y I'cfcr 
to matters of importance. In this manner it will be more easy to exaraiuo their 
opinions and to decide how far they rest on a correct basis. I would observe, 
however, tliat, as a rule, medical offic<;rs have conlhu‘4 themselves in a great 
measure to a bare narration of events, and have avoided all discussion as to the 
ciiuscs of the disease. Their conclusions refer mainly to such (juestious as 
importation and tho effect of w.ater in disseminating the disense, with regard 
t o which an exyircssion of opinion had been .asked for in reference to the facts 
which came under observation during the outbreak. 

6. The I'oportwill consist of thriio chaptfti*s. Tho first will contain a short 

Plan of the roBprt. summary of the cmlimstances connoishid witli the 

appc^arauce of cholera in (?ach statiou and Jail 
which was attacked, with a statement of the opinions expressed by medical 
offioers as to the cause and progress of the disease. Tlie sei^ond chapter 
will contain a general review of tlics<; opinions and tho eonelusions ivhich may 
be deduced from them, not only as regards tho circumstances which appear to 
tUvor the sjm'ad of cholex’a, but also as to tho effect of any prevmitive 
ifteasurcs whi(i^ were adojiled to stay its progress, in tho third oliapter the 
pracfical question will be discaissiid — What can h(5 done to avert the spread of 
cholcPa, and what measures ought to bo adoyited for ensuring a more accurate 
knowledge of tho disease. 

7. These sidijects embrace a very widis field of cnquiiy, and in en- 

deavouring to collect information with regard to 
I have addressed all medical officers from 
Avhom assistance eould be exf»ceted. CiTOular lnlt(;rs 
with full enquiries attached were Ibrwarded to every surgeon and assistant 
surgixm in medical cliavge of any body of pei'soiis attacked, whether 
soldiers, European or Native.'!, [irisoiuirs, or the general pfqmlation of a district, 
and from many of them very full and interesting reydic's have been received. 
In some cases these Ifave been supplemented by the administrative medical 
officers, through ivliosc hands they p.ass4;d ; in other cases they have hecu 
commentixl on by commanding offi('oj*s. 'flic local Sanitary Commissioners 
have aided in communicat ing Avitb the civil surgeons, and some of them have 
further assisted mo hy a general summary of tlio facts conueelcd Aviili 
tho distribution of ehoh'ra throughout their provinces. As already stated, 
£ do not proyiose at present to discuss at any lengtii tlie facts conuected with Die 
ajipcaranoo of (diolera among tho general jioymlation, but the reports of tlie 
civil surgeons have been of great A'alue in the consideration of the general 
distribution of tlu^ disease. It w^ould be impossible to narrate tlu; history of 
an epidemic covering a vast area, and aireetiug so large a yiart. of tlu^ poymhUion, 
without the eo-operation of the many observers who are scattered ovi'v it, and 
who camo iutn individual eoutairt with the eireumstauecs atfecting the body 
of men under then' hninediato charge, and I have to express my thanks to 
the many who have given their willing assislnnee. 

8. Under special instructions from tho Covermnent, I proceeded, in this 

middle of August, ti; n'sit the I'arious eantonments 
camps affecteil by the disease, and during my 
tour, which lasted with a sliovt interval till the 
beginning of December, 1 inspected the stations of Subaihoo, Allaliabad, 
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Cawnpore, Lucknow, Fyzabatl, Agra, Morar, and Peshawur, ns well as camps .in 
the neighbourhood of some of these places in which the troops Had taken refuge. 
In the course of this tour, I took the opportunity of visiting the cantonments 
of Dugshaie, Kussowlie, UmbaUa, llawul Pindee, Campbellpore, Sydun Baolee, 
Attock, and Mccan Meor. In some of those, where I happened to be at a time 
when cholera was still to be feared, I consulted with the authorities as to the 
measures which ought to be promptly adopted sliould these feara unfortunately 
l)e realized. In otboi’s, whicjh I did not see till after the epidemic had passed 
away, and which had escaped in a very unexpected manner, I enquired into 
the circumstances, in order to ascertain whether this immunity could in any 
way be satisfactorily explained. 

During nearly the whole of this tour I was accompanied by Dr. T. B. Lewis, 

one of the two officers who had been specially 
Acoompanied by Dr. T..E. deputed from the Array Medical School at Netley 

to make a special investigation into the origin of 
cholera, and who has carefully studied the latest scientific ohservations on the 
subject. Time did not admit of much microscoync work, but advantage was 
tak(Mi of the opportunity of examining into the nature and porosity of the 
various soils with a view of testing the opinions advanced by Professor 
l‘cttenkofer of Munich, and the results of these examinations appear in 
Dr. Ijcwis’ report, copy of udireh will be found in the appendix. 

9. The facts connected with a great cholera epidemic" are so numerous, 

and the questions which arise out of a discussion 
ConoisenoBB wiUbeaimedat of them so many and important, that this rerwrt 
as ar as poBsi o. must of necessity be of some length ; but I shall 

endeavour by stating the history of the disease as concisely as possible, and by 
avoiding all matters of a purely theoretical nature, to render it as short as 'Is 
consistent with clearness. My object will bo to place on recor^ such a narrh- 
tive as shall bo useful for future reference, and to discuss only such matters as 
have a practical bearing on the nature of the measures which ought i.o be 
adopted for the pnweution of tluj disease. With this object in view, it -will be 
advisable to confine the account of the movements made by diilcrent regiments 
and detachments to a brujf statement, such as will be sufficient for discussing the 
advantages of such movements, Avithout entering into the details of the vari- 
ous marches and couutcnnarchcs which are almost imintelligiblo to the reader 
ignorant of the geography of the locality, and which are particularly 
y)erydcxiug even to those who arc personally acquainted with what took place 
at the time. 


10. The report will. 


Dr. Bryden will add a chap- 
ter on the general a&poota of 
the epidemic. 


as far as possible, be of a puwdy practical nature. 
Setting aside all theories, I shall not search for any 
purtuuilar series of facts in support of one opinion 
to the exclusion of others which seem to tell 
against it. My object will be to state the evi- 
dence as fairly as possilile, and to leave any general deductions on disputed 
points to a time when it is hoped that our knowdedgo may be more accurate and 
more extensive. On the geographical distribution of the eyndomic, Dr. Bryden 
will add a special chapter in continuation of his work which was submitted 
last year, and the value of which will, I feel sure, be more and more appreciated 
as events add new facts which can be tested by his general conclusions. 

11. The statistics which have been received from individual regiments 

and stations do not always exa(5tly correspond 
either as regard eases or deaths with the figures 
given in Dr. Bryden’s Tables. Owing to the sys- 
tem which has been adopted of considering 
choleraic diarrlioea as a distinct disease, the same 
case has frequently been twice entered. In some instances, again, men who 
have been discharged as cured of cholera have died of the secondary fever. 
These errors have been eliminated by Dr. Bryden, and the measures which 
have been adopted to prevent their recurrence will be explained hereafter. 


StatistioB roooived of indivi- 
dual rogimentB and Btations 
do not always oorrospond 
with tho figures given in the 
Tables. 
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HISTORY OP Tllji: EPIDEMIC. 


12. In narrating tlio history of the great epidemic of cholera in 1807, 

* the Hurdwar fair was taken as the point from 
•wrm*^e5^? which its progress could be most conveniently 

traced. There was reason to believe that this large 
congregation of people had proved the focus in which the disease had com- 
menced, and from which it apj)carcd to radiate in certain directions follow^ing the 
track of the dispersing pilgrims, but in 1809 there is no particular place or 
gathering which can be taken in connection eitjjcr with the origin or the spread 
of the cholera ; and it will therefore he (ionvenient to consider the facts connected 
with the outbreak of the past year in a geographical order, commencing with the 
Lower Provinces and then advancing to the west, the north and the north-west, 
the division adopted in Dr. Bryden’s Tables being generally preserved. 

13. Among the few European troops (juartcred in Jx)wer Bengal, the 

» , . , « , results of 18(19, so far as cholera is concerned, are 

^Cholera in ^wor Bengal. favorable. Out of a total strength of 

2,4<1€, including men, women and children, the admissions into hospital from 
this wmse were only 4 and the deaths 2. If the men be taken alone, a com- 
parison may b(i instituted bctw(Min 1809 and the previous eight years ; but as 
There were alngtdarly few , figures for each year will appear in the ten-year 
oasoH among the European Tables now in preparation, and can there be referred 
troopa there. more conveniently, it will bo sufficient to state 

that the ratios both of admissions and deaths from cholera among Eurofjcan 
troops in this group during 1809 (I'O and *53 per 1,000) show a minimum both of 
prevalence and of mortality from this cause. In 1800, the most favorable year 
between 1800 and 1869, the admissions were 3’4 and the deaths 1‘9 per 1,000. 

14. In the Native garrison of Bengal Proper the results ani not so favor- 

• able, the admissions having equalled 8’80 and the 
pT^Je?8SerS°mSreM?oroU! deaths 4-43 per 1,000 ; but it is to be observed that 

the stations at which the Native troops chiefly 
suftered were places where thci’o were no European soldiers, such as Dacca, 
Sliillong and Nowgong, in all of which, although there was no great prevalence of 
cholera, a considerable number of sepoys were attacked. Hie Beturns of this 
group for 1868 W'cre more favorable, hut, cxi^epting this year, the admissions and 
deftflis from cholera among the Native Army in Bengal Proper were fewer than 


dcMhs from cholera among 
in any of the preceding eight years. • 

15. Among the prisoners in Loiver Bengal, the proportion of admissions 

Cholera was leea prevalent from cholora in 1869 was 22 4 and the deaths 9-62 
among thio prisoners m Bengal per l,00()e Although Somewhat liigher than in 
Proper than uwuai. 1868, these ratios arc smaller than in any of the 

other ton years preceding it. In Alijiore, Bungpore, and Backergunge the 
disease was severe. 

16. How far cholera prevailed among the general population of Lower 

m,- Bengal cannot be ascertained. The registration of 

show the extent of the disoMo deatJis in these Provinces was only partially m 
B^ng the goner^ population force during 1869, and no Betums have been recoiv- 
o ong ro . ed to show tho results even so far os they were 

recorded. Orders have, I understand, since been issued with a view to attain a 
more accurate record of the deaths in this part of tho country, and bearing in 
mind the relation which tho Delta of the Ganges is generally supposed to nold 
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cholera prevailed 
Bengal, the com- 
whi(?h the E.uro- 
of Fort William 


to cholera, both as its home and* as the quarter from which its invasions take 
place, the importance of having this registration rendered as accurate as pos- 
sible cun hardly be exaggerated. 

17. In connection with the small extent to which 

complete exemption of twops ih Jx.wer 

European garrison of Fort plete nnmumty from the disease 
William. portion of the garrison 

enjoyed is very remarkable, and hears striking testimony to the sanitary im- 
provements, especially the increased attention to conservancy and a good water- 
supply, which have been effected of late years. The fact is all the more worthy 
of notice, because the Native iiegimont in the Fort which was subject to less 
favorable sanitary conditions did not escape. From tbe report of the Calcutta 
Municipality for the year, it appears that the deaths from cholera among 
Hindoos and Mahomedans in the city equalled nearly ten, and those of Chris- 
tians five, per 1 ,000 of the population. 

18. As the immediate object of the special enquiry into the cholera of 1869 
The sanitary condition of ^as tft obtain information regarding those pla(p 

Hazaroobaugb unsatisfactory. whiCh he within the ai*ea covered by the epidemic, 

no questions were sent to those stations which arc 
situated within the endemic province of the disease ; and as none of the places in 
this group to which questions were addressed suffered with any s(!verity, and as 
the replies received do not generally contain any facts of importance, they do 
not require special notice. The only exception to this remark is the Military 
station of Hazareebaugh, where, although only one Euro])ean was attacked, ther*/ 
is a point iu connection with its sanitary condition wdiicli desi'^’^es attention*. 
This station, although included by Dr. Brydcn in the first group of jails, fdrras 
otu! of those of the second group as regards European and Native troops^ It 
may for the present purpose be more conveniently taken with Lower Bengal. 
With the statistics of 1870 the various groups will be re-arranged, so as to show 
prisoners and troops, as fai* as possible, in the same area. 

The bamcks are reported to be “not overcrowded, cl(«u, airy and well 
situated,” but the drainage is evidently most imperfect. “ Water,” remarks 
Dr. Corbett, “ lies in many parts of tbe cantonments to the south and north, 
rendering tlie ground sivampy and boggy ; and one of the married barracks 
(No. 1) during tlie rains is hardly habitable. The house occupied by Liciiiten- 
aut-Colonel Nicholson is iu a perfect marsh. A fact will show’ the state of tbe 

drainage. This officer shot within 50 yards of and 

Grroul) wfwit of droiHiEiso* *1* i* 1^1 

III Ills own com])oim(l 111 one; tUiy, tins sc^rison, 7 brnoo 

of snipe. The housb o(;cupicd by the Barrack Sergeant and jirivate houses in 

that locality are filled with intci*mittcnt fever, from the situation and bad 

dminago. The natural drainage of the station is excelhmt, and, with ordinary 

artificial assistance, the health of the station can he very much inqiroved indeed. 

In fact, if this station is decided on, the first thing to ho done to render it one of 

the nicest and healthiest stations in India will be to drain it thoroughly.” 

19. During ^the temporary absence of the civil surgeon two cases of 

cholera, which Occurred among the Police at Haza- 
rcebaugh, came under Dr. Corbett’s observation. 
Ho found the drinking water they used was ” most 
filthy.” It was collected, to all appearance, from a hole in the ground into 
which all surface filth could bo, and no doubt was, washed. The affected guard 
was removed into camp, and good water supplied, after which not a single case 
even of diarrlioea occurred. ” To the unwholesome water, and to this only, ” 
writes Dr. Corbett, “ I attribute the cause of this outbreak of cholera.” 

20. From the three jails at Ilazareebaugh and the jail at llanchee reports 

« ■ received. In all of them a few cases of 

5 cholora oceuraed, but in none of them could it be 
Banohoo Jails to account for traced to communication with an infected quarter, 
the appearance o e isoase. medical officer at Kanchce writes — “ after care- 
ful enquiry nothing can be discovered that could show importation, but there 
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was constant communication between the jail * and the bazaar and between 
the bazaar and the houses alFectcd in one of the mohullas oi’ the town.” ll(‘ro, 
between the 13th and IGtli of March, six /jcrsons died of cholera. The fh’st 
prisoner seized with cholera was attacked on the 2()th of that month. 


21. In Assam cholera was more than usually prevalent durin" the ])ast 

year. The general history of tlie ej)idemic has not 
alS?prevateSt“‘AsB^"““’ communicated, but a report by the Commis- 

sioner, dated the 15th July, copy of which nas 
received from the Bengal Government, contains some iuteifisting information on 
the subject of how far the appearance and spread of the disease in the province 
is to be attributed to the influx of emigrants from Bengal. On this point the 
opinions of the various distri(!t officers have been collecited. 'ITu'sc! differ mueli, 
some of them being decidedly in favor of this view' of the case, while others are 
as strongly opj)osed to it. The evidence generally is wanting in details, but the 
facts addueocl by Dr. Wlute and Dr. Meredith, and the opinions which they 
ex 2 )ress on this imjiortsuit subject, arc worthy of attention. 


22. The former, ndjo is Civil Surgeon .of Debrooglmv, and in medical 

Dr. White’s opinion is op- cliaj'gc of the troops»thcre, remarks — 
posod to the idea ithat tho 
disease is imported into As- 
sam by Bengal Coolies. 


''During’ llie ilino (nearly oloven years) 1 liavo been here, I liavo only oncf* known an 
insianoe in whit'h llui iiilnxliidioii of cliolcra oonlil be attribiito(l to tlic iniliix of imported 
lt4>orcr.s from Bengal, ami lliiii was so far back as July ISIHb when tin* (iovi‘rnmcnt Steamer 
arrived hero with a largo nunib(*r of immigrants who siifforod irom (rholora. on tho ]»ils- 
sage, i^nd inan^ w^'ro ill from that disease. On arrival they all wont to the IMaijan Tea Fac- 
tory, then the ])roperty of the late Mr. G. 11. Barry, and from lheiu‘<i the* outbreak which 
iollowccl soon after could be distinotl} traced. Tho o]>idemie was, howovcu*, at tho time coining 
up tht» valley (Voni Bengal, having raged for soriio time bofort^ at (TowalparaU and Gowhat.t y, 
and it is a question whether the laborers per Atfjai did more t han aeeeleratc^ its onthreak li<*re hy 
a few wec‘ks, as it. work<*d its way up by land, appearing in turn at Nowgong, Golaghat, and 
reaehing Se(‘bsaugor before any of the intermediate villages bet wtfcn her(‘ and the latter sta- 
tion wore atfacked. 

"Owing to this introdnetioii of tho disease by immigrants, 1 for some time afterwards, and 
long before tho h*gislation of I SOri, inspected the steamers on arrival and proven f-ed the land- 
ing of passengcu’s sulfering from cholera. Jn ISfit, wlion tho tea s]>eenla.lion was at its 
height, the number of laborers who arrived, uinounting to upwards of OOU a month, was so 
great and nearly every steamer having eliolora on board, it was found impracticable, and would 
have been iiilmman, to ])ryliil)it their landing. 1 then ol>K(*rvod that, althmigh patiemts were 
removed actually suffering from cholera to thoj^arious faertorios in the neigld)ourhof)d, it was 
never eoraTiiunieatod .to the old eoolios. So eomplctc? was this immunity from eoutagiou that 
in IcSfiO and 1807, when acting as Debarkation Oflieer, 1 never once prohibit (*d the removal 
of cholera jiatients from the steamer to the sever.-d tea gardens to which they were consigned. 
vVs I incurred no little res])onsibility in doing so, I followed u]> and wateluMl the results attmi- 
tively, and I never heard of an instance of any of the old laborers on tlie garden to which the 
<‘holera patients were taken being sei/.ed ; at times some of the m^vv Jjarty of coolies who disem- 
barked in h(^altll would be attacked on arrival at the garden, but n»?ver any of the coolies who 
hiul been ]ireviously there. 

" Being mu(!h interested in the matter, I from time i,o time in former years ciupiired from 
the medical ofHc(?rs of the Assam and Jorehant Companies, tho two othoi-])rineijml centres of 
immigration, and their experience was similar to mine^ that clnJera was never pro|)agated by 
fresh arrivals to either Ciiinaniara or Nazirah. There have l)e«*n epi<liuni(?s at both those places, 
but they could not la? traced to introduction by recently arrived ef)oli(*s. 

" As bearing on this subject, it is worthy of remark that the imported laborers are much 
more exempt from ebolera after arrival here than the >iatives of Assam. Dr. Miwodith^s 
statistics show tliat the m(»rtality from cholera among tlieni is eonquiratively very small. 
Th(*re is nothing more croininon in the months of Alay and June <wery A car than to find 
cliolera raging in the Assamese and Caehare<' villagers in tho imrne<liate vicun-ty (»f a tea 
factory, whilst not a case occurs in the Bengallce lines. This 1 have obseuwed for years psist, 
but at tho present moment I may adduce that although cholera has been prevahmt in various 
parts of this district, •there has been none among the Bengallce immigrants. The villages 
adjoining the Khowaug factory were more than decfimated last month, yet not a case appeared 
among the Bengalees. The Doom Dooma Factory has oseapCHl, although so (Jose to the Tipbook 
Ciohain^s village. Mr, Shaw, of Tallup FaeU)ry, has not liad a case among his imjjorted 
laborers, although it lies midway between the Tijihook Gohnin's vithige and Saikwah, and has 
(hiilv crommunicaiion with the latter place. It has been devastating for the i)ast five weeks 



s 


SIXTH ANNUAL REPOKT OF THE 


[Section I. 


the villages situated all round the Na^a^hoolic Factory ; yet only two cases have l>een reported 
amon^ tlic Ben^ullces of that factory and both recovered. 

I have only given this season’s results, but I could multiply like instances from epide^t 
mice of former years. If cholera was introduced by imported laborers from Bengal, the natural 
inference is that the first to be attacked would be the Bengallee laborers on the tea estates ; the 
actual facts are, however, all the? other way, as I have sho\itn that in many instances they are 
entirely exempt, and that when it does break out among them, it is never so destnictive as 
anmiig the Assamese. Since the univ^^rsal epidemic which Ct^mmenced in June 1860, and 
attacked all classes and races except .Europeans, and raged in different pirts of the province for 
eighteen months afterwards, I consider that there has been no outbreak of the disease which 
can be correctly designated epidemic, SincCttlhat time cholera has been to a great extent ende- 
mic iu the district, and J lielieve the same applies to the other districts of the province. My 
records show that for the last eight years one or more cases of sporadic cholera occurred in this 
station almost every weidc with annual circumscribed outbreaks, chicHy octmrring in the month 
of June, but occasionally in May, July, and August also. The history of thest? outbreaks is in 
every case the same. A case of s])oradi(! cholera occurs in a village, the piitient is placed in 
the smallest and closest a]iartment of the house, a largo lire is liglited, and as many people, 
friends and relations of tin? sulferer, as the room will hold, assemble and s(|iiat round him, I 
believe for the purpose of doing poojab or praying. There is seldom or t?ver any attempt 
julirunistcr remedies; the patient during this time is vomiting, defecating, and the fomites of 
the disease must neeessarily be earric<l oil* by the inmates of the crowded room or huts. After 
three or four days five or six eases ciceur, and so on daily, until it runs throughout the whole 
village or villages to whieli the person first- iiifeeted belonged. Its further^progress is limited or 
eireuinseribcd liy the rude system of (piaraiitiiie maintained by the Assamese. So soon as it is 
known that any considerablt* number of fatal cases have occurred in any ]>articular village, all 
the other villages in the iieiglibourliood <*iit off all intertfourse with it. Although they may have 
very ii(»ur relatives living in it, they will not go near nor allow any person I’roin tin? iiifeeted 
villages to enter theirs, and so rigidly is this enforced that .1 have known instances in which 
persons apjjroaehing a healthy village from one where cholera existed were badly assaulted.” 

23. Dr, Morodith, Protector of Laborers, submits the following mjmo- 

Dr. Meredith believes that randum : — 
it is imported. 

“ Steainer Lahore arrived at Dlmnsiri Mookb Ghfet on the ISth February, bringing im- 
ported laborers to Assam. TIkmv was cholera on board. A number of laborers were laudtHl 
i’or the Central As.sain ’fca Estate ; two of them died of cholera at the ghflt, the night of the day 
they were laiuUnl, the n^st w(?nt on to l")iliioo Factory. At the factory tlui tlis(*asc appeared again 
uiuoiig them, and nine more imported laborers died of it by the 4tb of March. After this date 
n(» Bengalees have died of the disease ; but the disease broke out among the Assamese local 
laborers, three of them died at tiie garden, and others sulltiring from tlie disease were conveyed 
to tluMr houses in the villages lying near. The malady now broke out among the villages with 
feai’ful severity, and tluj deatli-raU*. lias been dejdorably heavy. According to my informant, the 
cattle have sullered as liad as the jieople. 1 am unable to state the extenl. (o which the disease 
lias 6])n*ad among the native ]»opnlation. I visited Diffloo Factory i>n the lltli of March, and 
lelt satisfied that the ejiidemic then raging antongUie villages in the neighbourhood was tra(te- 
able to the disease pre.alenton board and imported by the Lahore, 

The Steamer Progress landed fil'iy-four coolies for the Golagliat Tea Estate at iBinnsiri 
Mookli about fhc 2Sth hV^brnary. There was cholera on board. The laborers went to tlu' 
Ghiladaree garden ; the disease appeared among them at once, and eigliteeu iinportcid laborers 
died of it at the garden ; but tlie majority of these were old aecHmaf.ized laborers, who, the 
manager informs me, eanght the discvise from the unmarried women of the new arrivals, whom 
they took in marriage when they came on the garden. The connection between the cholera 
at the gaidtm and the disease on board the steamer appeared to mi5 pretty eoiu^lnsive. I^pm ^lot 
able to state liow far. the disease has spread among the villages near Ghiladaree. Tliere was 
no choltM-a at the garden before the arrival of the laborers described. 

The Moran Factory gardmi rtic^eivod a hat(;h of laborers by the Steamer Lahore in February ; 
five of the laborers died of cjliohira at the factory soon after their arrival. ’Jliere bad been no 
more cholera at the garden nj) to end of April when I visited the jdace. 1 cannot Pay whe- 
ther the epidcmiii of cholera, which is reported to bav€‘becn so seven? among some of the villages 
ot* Khowang Mou/.ah, can be traced to this outbreak among the laborers brought to Aloran friun 
the Lahore, The distance between the places is not great. 

'' Several deaths have tak(*n place among the imported laborers of the Assam Company, 
chiefly at Nazirali. The medical riflicer in charge gave it as his opinion that the disease was 
i.rat!cal)le to eiliier the Lahore or tin? Progressy but the connection had not been fully establish- 
ed, or otherwise, at the time of my visit in April.” 

24. As has been already stated, there arc no returns to show how far 
o^nerai Btatemont of results cholora aflccted the people generally in Lower Ben- 
in Bengal Proper imperfoot. gal, but the statistics of the troops and prisoners at 
(mch station may he conveniently compared in the annexed statement. 



] SANJTARY COMMISSIONER WITH THE GOVERNMENT OP INDIA. 9 

Stafemcnt shewing the comparative prevalence oj* cholera among the Troops and 
‘ Prisoners in Bengal Broper during the year 18G9. 


Kl'KOl'iiASr Tbooph 

Mkn, Womrn and Nativk Thoopa. 
CiiiumisN. 

. . I 


riiiaoNEita. Oenkiul rorriAXioir. 


Stations. 


a § 

a a 

;/5 y* 


Avpinpo 

Hlruuglli. 


Fort Willijiiii 
Aliporo 
Duid-Diuu 
It'irrrtokpori^ 

Ikiraw't 

•I (.'ssoiv 

KisliTiaglinr 

JVl oorshucliibiicl (Borluxiii- 
poi’i*) 

ITownih 

Hooglily 

8o\*n.in]Kn*c ••• 

BaD(.'t>ora.h 

Furiili^a 

iiniiOi‘gui\go ^ ^ 

8ooi(# • 

EaiiiMjialaiHirakoiir... 

r.)('ogli\n* aiicl SuIhU vi- 
sion 

jMuMji ••• 

J')inag(‘,]ion‘ 

llajhlialiyo 

liuTigpovo. 

Ikiirrali 

Myimaisiiigh 

Piilma 

Fiivveodporo 

Bucko vgunge 

Noacolly ••• 

(Chittagong 

Ti]>porah 

J)acca i 

Sylhet 

tCachar 

(h)\val])arali 

Gnwlmtiy 

Scohsagur 

Nowgung 

Tc'/pon? 

Didn-oogurli 

Buxii*' 

Julpigorco 

Midiiapoi’o 

Bsilasoro 

(Cuttack 

Ponr(*o 

(vliychassa 

Kauclna* 

Hazanjobogh 

Monghyr i.* 

Bha-ognlporo ■*. 

PiiriK^ali . .• 


fJiM) 4 

71)7 5 

4-20 1 

8:3(1 2 


No Jail. •.» 

2,450 104 
No Jail. 




:i;n i:j 


311) 1 


sn p,) 

188 1 

81.5 8 

8 11 ... 

0:53 I 1 
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f);i 

408 

41)0 

:591 

158 

r>27 

IKO 

34:3 

527 

249 

244 

340 

4(58 

385 

124 

1)8 

11)0 

118 

01 

182 

80 

No Jail. 


53 20 

5 4 


32 ID 


723 I 
100 
327 
130 
104 
312 
f * 700 
\ t 277 
350 
2l)D 
310 


* Ccntrnl Jail. 


t Dlatrlcl JttiJ. 
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26. Tho second group contains thirty-eiglit stations lying chiefly in the 
The toalcMd to to. ‘I>« Gouges, which ore re|, resented either 

Bocood gproup of stations was ty Si body of troops or ot prisoiiois siiid i.Ti somo 
Boveroly attacked in I860. cascs by lioth. Over great jiart of the area thus 
indicated cholera had been very prevalent in 1808, and over nearly tho whole of 
it the diseases reappeared in force in 1869. The, ‘general facts cun he more 
cleai'ly seen on referring to tho statistics of the diiferent sections of the com- 
munity taken separately. 

26. Omitting tho station of Daijceling which more projicrly belongs to 
Many of tho European ^ho distihet group of hill stations to he consitiered 

troops in thie group wore separately, the average number oi European soldiers 
atcaoked. with their families equalled 10,778, and 

among these 344 wore attacked and 261 of them died. The ratios of admis- 
sions and deaths from cholera alone were 31*91 and 23*28 per 1,000, 

27. Tho native portion of tho garrison of this part of the counti*y 

TltoMUT. ttoop. toto. little lus*. Ont of ,J 

stations had few eases com- total strength ot 7,180 only 42 w(n’e attacked 
pared with the Europeans. or , 6 **90 per 1,000 and only 19 died or 2*65 

per 1,000. Tho comparative immunity cnjoyiid by the , native soldiers, 
even when oceujiying the same eantoiiments in which the European portion 
of the garrison suH’chkI severely, will he moi*c particularly referred to in (liseuss- 
iug the details of tho epidemic at each of these places. 

28. Out of 20,172 jirisoners immured within the several jails of this 
011 . 0 . ooi^iotoofo nmotoo. tiin group, there were 311 cases of cholera, of whic,h 

prisoners in this group was 1 29 wore fatal. The admissions were in the pro- 
Bovoro only in a few jails. portion of 16*9 and the deaths of 6*^) jicr 1 ,0ft0 of 

average strength. The severity of the epidemic was contined to a few. jails. 
In many of them there were very few eases and a number escaped altogether. 

29. A few of the districts composing the area of this second groiqi lie 

The records of cholera the Government of tho Lower I’rovinccs, 

among tho people of this area and hero, as already explained, no date are available 
are imperfect. show how far the disease prevailed among the 

people. There can be little doubt that the mortality from ehoh*ra among tliem 
was great. The districts of tho North-Western Provinces and Oiidh which are 
here concerned show a very v ide sjiread epidemic. Tho ligiires arc inaeeurate, 
hut tho information which they allbrd is by no means valucles.s. It is to be 
observed in connection with all those registers that tlioy.. refer to deaths only ; 
tho number of cascs is not known, hut if 00 per cent, be takmi as a fair pro[)or- 
tion of fatality tho persons attacked may ho roughly estimated by doubling 
the totals. 

30. Tho facts Avhich have been collected from these numerous points of 

observation regarding tho cholera of 1869 in this 
regarding p;roiip, must now he examined in greater detail. In 
the Gya jail there were only seven cases of cholera 
during the year. Nd communication, direct or indirect, could bo traced to 
account for them and they do not require any ])avticnlnr notice, hut some 
interesting facts have been collected by l)i*. C. M. liussell in his careful report 
and those deserve attention, “firya,” he remarks, “as is well known, is a celebrated 
place of jiilgrimago, and a general idea has gained ground that the appearance 
and spread of cholera is connected in a great measure with tho assemblage 
of the pilgrims iii this town. This idea I believe to he an erroneous one and 
not borne out by facts. Indeed it is a remarkable circumstance that cholera 
prevails most in Gya just in those months in which the place is least visited 
by pilgrims.” In illustration of this statement a Table* is given shewing the 
admissions from cholera into the jail hospital at Gya during tho last 30 years, 
from which it appears that the maximum intensity of tho discaso has occurred 
in the months of July, August, June and May, in which pilgrims do not como 


This Tiilil: l.lip rtiHults lor 231) yvarnt is priiilrd in Ur. UuHsoirs report iis it uppeurs in the i{pi)or 

o f the S;niitir> Commissioner lor lor 18GH, p. 3G3. 



Tho outbroak in Patna jail 
is bolieved to have been due 
to impure water. 
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in large numbers. “The arrangement and situation of the jail and i(s sur- 
roundings are highly insanitary,” and Ihosc evils have been intensirn'd duvinsc 
the past year by “oA'crcrowding, intense heat, and the ginunnl distress.” 
The price of food was very high, and the number of p(Tsons senteiic(>d to 
im])risonment on account of petty ollenecs was unusually largo. The ivalcr 
is reported to be good and *its contamination by cholera di.scharg(.‘s “hardly 
possible.” 

31. In the Patna jail the disease was much more sev(?re ; lli('re were 

58 cases and 15 deaths. No coninumieation could 
bo traced between the cholera outside and that 
occurring within, but in tho opinion of the IMcdical 
. Ofliccr its appearance ivas conucetod with an iinpun^ 
water supply. Fouling by sewage and especially by cholera discharg<?s is 
believed to have been impossible, but “all sorts of impurities lodge in the water 
and give rise to the development of the lower forma of animal life.” As 
rc'gards the connection between this water and the cholera, Dr. Jackson writes — 
“There is the mo.st positive evidence on this i)oint. During the first ejiidemic; 
1 closed the wells and resorted to (ranges 'water, when the i|)rogr(‘ss of the 
epidemic was at once stayed. Only one case odtairred after I did tliis. Again 
on account of the expense of bringing it, river water was abandoned, and on t he 
1st September chokwa again broke out. (Jn the 1st of October I abandoned the 
use of well water again and up to the jirescnt time, nearly half the month 
having gone, only three cases of cholera have oi^cuirrcd.” In the Deegah jail, 

which is under the charge of the same ollieer, only 
six cases occurred and none of them jiroved fatal. 
I llerii also no communication could hi? traced ; the 

to be good, and there is no reason to suspect tliat it was 


• No such ovidonoe at Deegah 


Avatcr is said 
contaminated. 
32. 


Choloro at Dinaporo was 
chiefly amoug the native 
troops. 


Not far from tho Deegah jirison and on the banks of tlu^ (binges, lies 
the military station of Dinaporo. Here among 
tlio European troops averaging 1,0(55 in number, 
there were -t eases and 1 death. In none of them 
could any communication with an inleided Joiaility 
he traced. The native troops consisting of the 32nd Jvegiment Nativir Infantry 
suffered more severely, having had 15 eases of whicli iivi^ were fatal. 'J'he men 
lived in huts and were not provided with latrines. Four of the hospital estab- 
lishment wei'e attacked M'ith cholera, but all recovered. The water supply is 
reported to bo iudillerflnt ; it is draivii from an open well into which impurities 
may doubtless enter, but sewage could hardly lind access. ^ 

33. In the Arrah jail where there were 1 8 cases and six doatlis from idiolera ; 

“ no communication took place either directly or 
No evidence of oommunica- iudircctly with jiersons atfectod outside.” It aiipcars 
a^nd Chu^^jails. however that “ adjoining the jail tliero are several 

huts occupied by jieoplo who are only remavkalile 
for their dirty habits,” and th.at among them eases of eboleni. bad oi*eurri'd 
between April and July. The first case in the jail was on the Kith .Inly. In 
ilie Clmmparun jail also, where the first ease oeeuiTcd on the inih July, and 
where 3Ji eases W'cro treated of wbieli 15 died, no eommunieation eonld be 
ti-accd between the jail and any inf(?eted locality. The sanitary condition of 
the plat'C is reported to hi; good, the water is of tolerably good quality, and 
“it is quite impossible that it can have been contaminated by sewage or 
cholera discharges.” No facts came to Dr. Sconce’s notice to sluuv that the 
disease was spread by personal intercourse either directly or indirectly. From 
Mozutferpore jail, where 15 prisoners were attacked and six died, no replies 
have been received. In the Cbuprah jail the disease was severe, 5(5 eases and 
38 deaths having ©ceurred. “There is no evidence,” writes Dr. Macleod, “to sup- 
port the supposition that the disease was communicated to tlio ])risoner first 
attacked. The most careful enquiry at the time failed to establish any connec- 
tion between the first case that oceiirred in the jail and Iho outside population.” 
As regards the water he states. — “ It is not possible that it was contaminated by 
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stowage or by cholera dlschargos',” nor is thorn the slightest cvidenco to show 
that it may have been th(>! medium of spreading the disease. 

34. The people in the district of Ghazecporc siitlbred severely, but the 

jail entirely escaped. Tin; large central prison at 
Only a few oasosoorarrod jicnarcs also preserved com] )lcto immunity and the 
sMOTBotBeuMos^* smaller district jail had but two cases. One of the 

night-watchmen was attacked on th(s 2Uth, July, and 
the first prisoner was seized on the 1st August. Dr. Hooper states, “ the night- 
watchman had direct commimitsition with this prisoner when counting and 
locking up prisoners on the night of the 28th.” Cholera broke out in the Lunatic 
Asylum Avhich is close by, before it appeared in the jail. Of this outbreak no 
])artieulars have been received, but the drainage of r the asylum passes into 
the jail drains under the partition wall and cholera evacuations may 
have passed in them. Among the native troops also there were only two 
cases, and their a]>p(!aranc(.‘ could not be accounted for. The sepoys live in 
sectional hut barracks. “ Many of the men,” remarks Dr. Perkins, “ have been 
in constant communication with eholera-strickcm villages, only a few hundred 
;\ards from the lines and in which their families lived, without importing the 
disease into the lines or snlhiring in their own jscrsojis.” ^ The three ease's 
of cholera among the Eui*op(?an soldiers at this station do not call for any 
special notice. 


A row oasoB 
Mirzuporo jail. 


there and in 


docim.atod hv the disease. 


35. At Chunav which lies within a few miles of Benares, one European 

soldier was attacked out of the small ganison 
(lutirtoml tlicrc. A s(‘j)oy also wJio was taken 
on his way from Benares, died of cholera in tlie Garrison Hos])ital. 'J’he foi;Ji 
is .situated on a highly elevated rock, it is clean and dx’y, and t,ho^ni6n h.'iveg'ood 
hamuiks with ainjde siwiee and excellent ventilation. 1'ho neighbouring city 
of Chunar had sufiered much from cholera, but no eommuniealion could he 
traced ladwccn the soldiers atlack«'.d and any ease without. The sanitary 
eonditiou of the vicinity of certain portions of this cantonment admils of 
improvement ; in particular the existence of crowded native houses in 
inmnnliato proximity to the Garrison Hospital is very ohjeetionable. 

lu the jail at Mirzapore which lies hetween Clainar and Allahabad, there 

were thrt^e cases, not traoeahlo to humau intercourse. 
Tlic prisoners were oAajrerowdcd, and tjie snperin- 
tcmh'nt expresst's his surprise' that they were not 
Tlio water is good and free frym contamination. 

30. In the Azimgurh district which lies to the north of Mirzaj'orc, cholera 

w.'is v(;ry prevalent and fatal, and the jail .sufiered 
Azim- (.onsidcrahly. The first case, however, did not oc'uur 
till the. .5th October. 3’he dist'asc had been common 
in the towji close by from April till the middle of Se])temh(;r, hut no case had 
hwm rej'orled among the outside population for seventeen days before the prisoner 
was attaekud. Tlie sanitary condition of the jail was generally good, hut the 
inmate.s were ov(;rerov^ded, beeanse, OAving to the hard times, tlicre had^ been 
an unusual iidlux of j'n'souers. A c(*rtain number of thoxu were moved into an 
empty barrack in the deserted cantonment with excellent f‘fie(!t. Dr., Sheppard 
freipit'ully alludes to the unusual provaloneo of c.ast,erly winds during the 
season. Early in October heavy rain fell, and by the 15th the river which liad 
been gradually rising, Hooded grcsit part of the couutiy. 

37. In the .Jounpore jail where six cases of cholera occurred, of which two 

proved fatal, no evidence could be obtained to shew 
POTo^Iifd disease was in any way due to importation, 

or that it was connected with drinking impure 
Avater. Cholera entirely disappeared after a storm on the J5th August. At 
Goi iickpore Ihc diseasxj was A ciy pKwalent in the city, but the native regiment 
entirely esea})ed. The wind blew generally from the east, and the Medicjil Officer 
iti charge is of opinion that its position to the windward of the city was one reason 
A'liy the caxitoumcnt escaped. Betwtsen the city and station there is a belt of 
trees Axhieb also may have afforded some protection. Quarantine was adopted 
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t«) pwvont the access of the disease into cantonments, Imt as no particulars 
have been i?iven, it is impossible to jiidj^e limv far any good can profM^rly be 
ascribed to this precaution. Throughout the district the people sulfcred niueh, 
especially in the months of July and August, and the ej)i(lcmic was the most 
sevei’o tliat has been known of late years. “ It scorned to appear simultaneously 
in different parts of the district.” “There is no evidence tending to ]m»ve that 
it was imported.” On the Gth July the first prisoner w'as attacked, and before 
the epidemic ceased, there had been in all 7 1 cases and 31 deaths. Ko com- 
munication could be traced between tjic prisoner first ntta<rked and any case 
outside. The sanitary condition of the jail itself has been generally good, but 
overcrowding existed at times, and “ the sewage of part of the jail and a gn-at 
portion of the city rutis into largo irregularly 8lia])ed dirty tanks.” The water 
appears to have been of fair quality, and Dr. TrentLs staters that “ it is very 
unlikely indeed that it could have been conttiminated with sewage.” Owing to 
the want of tents the prisoners could not bo removed into camp, but M o of 
tbeni were? placed in the police lines. “ The disease seemed to l)e chijckinl by 
moving from the inl'cctcd barracks. This was particularly observable m tin* 
case of the female prisoners.” Six of the pri^foners attending on those ill with 
cholera were themselves seized, but considering the ratio of attacks among 
the general body of the prisoners in the jail, there is no (widcuce to show that 
j)ersoxial intercourse was the means of spreading the disease. 


• The priflonoro at Bnstoo, 
Gtondah, and Bar aitch escaped. 

• • 


38. In the neighbouring district of Bustee, cholera seems to have been less 

J)roA^alcnt, and luu’c the jail entirely cscaj)cd. In 
the Gondah Distri(;t, where it was mon^ rife, no eases 
occurred in tlu? jail. The Civil Surgeon remarks that 
th^ disease cTocs not aiipcar to have taken any sf)eeial direction in its progress 
ovet this district, although he is inclined to bi'lievc that it was eonneehid Avith 
the Dabee I’atun Fair winch did not conclude until tenvards the end of March, 
and on the 2nd of April the first easis of cholera Avas reported among tlu^ inha- 
bitants. No facts are, howevew, addue(;d in 8Uj)port of this opinion. Proceeding 
upwards to the uorth-Avest and skirting the foot of the Dimalaya, avc come to 
the district of Baraitch. Heni the epidemic Avas comparatively nAild. The 
Medical Ufficer believe.s that it was spread by 7 )ilgriins from the gr(*,at fair at 
Ajoodhia, but no details are given. In the jail only one prisoner Avas attackial, 
and he recovered. 


39. At Fyzabad, in addition to a civil station, there is a military cantou- 

Tho European Troops in the Burop(uui Troops sutfered sonm- 

Fyzabad Cantonmout were AA’hat severely. A fcAV cas(!S jilso occurred among 
attacked. 77^^, prisoners. The native regiment Avhich formed 

part of the gamson escaped. In tlui district the disease, although iiersistent, 
Avas not very severe. As regards the jaU, AV'here thrcjc jwisoiu'.rs were s('ized, Dr. 
Selous writevs, “ I cannot, after the most careful enquiry, find any evidimct; to 
show that the disease among the prisoners was duo to im]iortation.” Tlui 
general sanitary condition of the j)rison was excelleyt; the Avater good and 
not»subject to pollution. On the Gth of August, the first FiUropeun Soldier, a 
man of the 1-llth llegiment, was attackcid. There Avas no evidence to shoAv 
that the disease had be(;n contracted by communication Avith any infeeb'd 
locality. The drainage and other sanitary arra,ngemcnts of the stafion arc 
reported good. The well-water used for drinking Avas excdlcnt, and its con- 
tamination with scAvage or cholera discharges quite impossible. In the 1-llth 
llegiment there were 22 cases, of which IG Avere fatal. Dr. Tnlloch’s excellent 
ref)ort is well AA'^orthy of attention. He Avrites, “ when the second ease occurred 
in the regiment (this hapjiened to be in the same barmek as the first), the 
barrack was at once vacated, and the men encamped in a tope of trees east of 
the parade-ground. In this manner as barracks wfire attacked, they were 
cmptiexl, until it became evident that the disease had fixed itself on the line of 
buildings occupied by the right Aving, wdien the Avhole Aving was moved into 
camp on the lOth August at 7 v. m. On the march one man AA'as taken ill, 
and next morning another Avas seized, both of AA'hom died.” Alter this no case 
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occurred in (»vmp except one of* a doubtful character. On return to canton- 
ments in the end of the month another man M’as seized. The^ results of 
this move Dr. Tulloch considers to have been excellent, not only in an’cstinj; 
the cholera but also as regards the general health of the men which im- 
proved with tlic change ; so much so that no rogular.hospital was opened for the 
wing in camp. As regards the importance of immediately vacating any build- 
ing in which a ease of cholera occurs, he observes that there was some delay in 
vacating the hospital, but that no reasons such as weighed with him on this 
occasion would again induce him to hositete as to the course to pursue. It is 
w'orthy of notice that in the epidemic from which the Eiwopean llegiment at 
lyzabad, the 2l)th Cameronians, has been suffering during the curremt year, the 
hospital has again supplied a greater number of cases than any other building, 
and had it been promptly vacated some lives would probably have been saved. 
In the E. IJattery, Hth Brigade, Iloyal Artillery, during 1809 there wore six cases 
and four deaths. A short move of part of the men was also made in this case 
with excellent r(jsults in every respect. 

40. At Hoy Bareilly the dep6t of the 55th Bcgiment, the only military 

forcqin the station, escaped. In the jail there wcitj 
Roy Baroiliy was attacked seven cases and three deaths. Between the prisoner 
ttict first attacked and any case outside no eommunicatiou 

could be traced. The jail was overcrowded. The 
waten’ used for drinking is of inferior quality, but could hardly have been con- 
taminated by sewage. AVithin a few hours after the appearance of tlio 
first case, but not before seven in all had occurred, lOO prisoners were 
moved into camp with the best effects. In the jails of the neighbouring, 
districts of Sultanporc, Pcrtabghur, Hurdui, and Kheree, the prisoners ,did 
not suffer at all. . 


There wore only ttaroo among 
the Native Troops. 


41. Tlic garrison at Lucknow, and especially the European portion of it 
Cholera In Lucknow. There suffered, very severely from cholera. Of 122 cases 

were only two oasoB among occurring in British Corps, men, women and 
prisoners. children, 97 were fatal ; of Native Soldiers only 

three were attacked, and all died. In the District Jail there were no cases anil 
in the large Central Prison only two. There w'as a little ovtirerow'ding, but the 
general sanitary conditions under wliich the prisoners lived were excellent. The 
wat(ir Avas good and not subject to contamination. 

42. The number of cases occurring among the Natii'c Soldiers, although 

averaging a strength of l,7f»7, was so small tliat 
tlusy do not require any special remark. It will 
be necessary, how'ever, to examine carefully the 

circumstances attending the outbreak among the British Troops. The 
European Garrison consisted of two corps of infantry, one of cavalry wdth three 
batterhjs of ariillery, and among them there w'ere 122 cases and 97 deaths. 

43. In the 102nd llegiment the first case is reported to have occurred on 

the 28th July. The drainage of the lines they 
occupied is defective. Between the 28th July And 
19th August there were 23 admissions and 20 

djiaths. As cases occurred, the affected quarter was vacated and the inmates 
moved into ttmts close by. The sturgeon of the regiment expresses no opinion 
as to the results of this plan, but from the information which I obtained 
w'hcn at Lucknow it appeared to have been successful, and Dr. A. Smith, the 
Officiating Deputy Inspector General, at whose suggestion it had been carried 
»)ut, was decidedly of this opinion. In the 02nd Regiment the first person seized 
AA'as a hoy, avIio was attacked on the 29th July. The drainage of that portion of 
th(! station occupied by this corps is reported by the Medical Officer to have 
been very' unsatisfiietory. The regiment landed in Bombay only in the 
previous February. One case of cholera occurred among them at Deolalce 
soon after their turival, three at Jubbulpore on their way up-country, and 
another in the train between Jubbulpore and Allahabad. In March there 
had been a case of “ Choleraic Diarrhcca,” and a boy had died of cholera in 
June. The regiment contained a very large proportion of young men; 127 


The Eiiropoan Troops sufitsr- 
ed much. 



Cholera 

epidemic. 
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wt-TC under 20 years of age, and 606 were under 


This corps moved into 


camp, but the moves wore not made with the promiditude which is desinihh 
Many of tJie buildings were not evacuated until a number of cases had 
EspoolaUy the OEnd Regi- occuiTed in each. The Medical Otlicer expresses Ids 
mont. opinion that no benefit resulted from going inio 

camp. B<jtwecn the 29th July and the 28th August 74 cases occuried and ."»s 
deaths. In the Iloyal Artillery the first case was on the 7th August. In all 
seven cases only wore tre.ated, of which three were fatal. Afiectod buildings were 
vacated, hut there was not sufliciont evidence to show how far the results had 
Ixjen thereby affecttKi. 

44. In the 5th Lancers no case occurred till the 10th August. M itli 
* reference? to the probable cause; of the outhre:dv. 
Dr. Atkinson states — “The sister of tin; cook of t lie 
family in which tin; first <;a8e occurred died of 
cholera two days Indore; ho nursed her until her 
dfiath, and then went back to his work.” Buildings in which cas(;s occurred 
were vacated, and tin; inmates removed to camp on the jiaradc-grouiid. I’ho 
Medical Officer is of opinion that this movcn^cut “ stopped the disease.” As 
illustrations of J.he manner in Avhich it may have been s|)read, lu; observiis 
that in addition to the case of the cook already mentioned, “ om; child 
was attacked the morning after finding a native lying across the door suffer-' 
ing from choh'ra. In a third case an infant was atbickod whoso mother 
was attending another of her children 


In the 6th Iiancers several 
cases are mentioned tending 
to show the communicability 
of the disease. 


suffering 


from cholera.” A man tvas 
a tent with two suspicious 


Mucheo Bhawun Fort. 


^ittackcd in hospital after being a short time in 
^;ases, one of which afterwards proved to be cholera; one hosjntal sweeper was 
att'i^jked aitd <iicd. In this regiment there were 13 cases and 9 deaths. 

•15. In the Muchee Bhatvun Fort, which is near the cantonm(;nt of Lm;k- 

now and close beside the city, the first man seized 
was Jvawn?, Private of the 62nd, who was jiart of tlio 
Infantry Detachment on duty at the fort, and ho was attacked, as already 
mentioned, on the 29th July. Measures had been taken to prcjvent the nu;n 
from straying into the neighbouring city and bazaars, as cholem was known to 
prevail in them, and Dr. Knipe is of ojiinion that the man in question had not 
been exposed to contagion. The drinking water was good and believed to be 
pure. I’hc barracks were vacated after five cases appeared in them, and foui* 
more followed in the cmnp which was formed within the fort. The move was 
believed to have prodyced an excellent effect. 

46. The contrast betweem the prevalence of cholera among the European 
Contrast between the extent Soldiers at Lucknow and the fcomparativo cxemp- 

of ch^ora amoim the Euro- tion which was enjoyed by the native part of tin; 
number of oases in the city of garrison are very striking. It is also remarkable 
Lucknow. that the inhabitants of the largo city of Lucknow 

situated close by, suffered very little from the disease. Among British Soldiers 
and their families averaging 3,107, there were in all 122 eases and 97 deaths, 
the mortality thus equalling 31*21 per 1,000. In the city only 173 deaths 
were registered as having been due to cholera, out of a population of 270,000, or 
a ratio of ’64 per 1,000. 

47. The Civil Surgeon of Soctapore states that cholera “ arose at the 

_ ^ , , Neemsar Pair in that district, at which about 

siigMiy^**^^ 200,000 people, it is estimated, were assembled, 

and it spread in different directions among the 
bathers returning to their homes and among the people with whom theyicamo 
in contact on their return homo .” In support of tliis statement no detailed facts 
arc recorded. The disease was more prevalent in the station than in most 
parts of the district. Th(‘ battery of artillery entirely escaped, but the 
regiment of European Infantry and of Native Cavalry suffered as well as the 
prisoners in the jail. Among the latter there were four cases, hut regarding 
fh(‘m no report has been received. In the 17th Bengal Cavalry also there 
were only throe eases, hut among the followers the disease was more prevalent. 
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T1 If* 11 psf case occurred on the 25th April. On the 29th a soldier’s wife of 
the OOth lUHes was attacked. In all, ten cases occurred in this regiment, of 
which seven were fatal. The room in which any person was attacked was imme- 
diately vacated and disinfected, and the inmates removed to tents under trees 
in the vicinity. Tin* Medical Otfieer is of ojiinion that the abandonment of 
infected quarters in this manner had an effect in checking the disease. The 
sanitary condition of the station is reported to be satisfactory and the water 
good. 

4S. The Nawabgungc .Tail escaped, but tlu! people of the district gener- 

Too ally sulfeml to a considerable degree. There was 

ifawabgungo Jail oacapoa. * . , ^ ^ • 

1)0 (iTidciico of human intercjourso having been tlie 
means of spreading the disease, though in one village it appears to have 
heen imported. The water is in many places of inferior quality, and 
there is one mode in ivliieb the Avells .may readily become contaminated 
A>'itli cholem discharges, which is mentioned by the Civil Surgeon, and which 
may prove a very probable method of ijolluting them. He observes, “ the vessels 
used for carrying Avater to eliolera patients are also used for drawing Avater from 
tlu* wells. 1'h(*se vf.‘ssels may he seen lying on clothing or on the ground 
.saturated Avith cholera discharges and thereafter carried to tha Avell with little 
^or no jin'vious cleaning. Chitliiiig also belonging to cholera patients is washed 
on the ydatforms around wells, and is capable of conveying tho 
into wells, as a portion of the washings invariably finds* its way back 
them.” 

19. 


discharges 
into 


A few caHOs in Oonao. 


Ill ilie Oonao Jail six cases occumnl, the first having a])pcare(l on the 
ftainonnnn dith 7yugu.st. Ko communicatiou Avhli an infected 

locality could he traced to account for the attriek, 
hut tho prisoner in qmistion had been Avorking on the roads and was thendore 
more e.xposed than ordinary to any infection.' Tho jail was overcrowded, hut 
otlicrAvisc in a good sanitary condition. 

50. Although cholera was very prcA'alent in the district of CaAvnpore, the 
Only two cases of cholera 3*“^ altogether free from the disease. Among 

among tho Native Troops at the Native Garrison also consisting of two regiments 
awnporo, cases. The M edieal OfRcer of tlu* 

Native Cavalry remarks.—" The only man attacked in tho 0th Bengal Cavalry 
was married. His Avift^ and children livtsd in tlu^ Suddov Bazaar, and he to all 
intents and purposes lived Avitli them, lie Avas thus nresidcmt in the S udder 
Bazaar (where eases had oeeurred), and must he supposed to haAm contracted the 
disease*. tliei*c.” Begardiiig th(5 one case; among tlu; mt;n of the 10th llegime;nt 
NatiA'e; Infantry no e'xphiuatieiu can ho given. One ollieer of this remment 
was also att<‘u;kod and dieel. ” 

51. In the le;fl wing of the 19th nus.sars statione;ei at Cawnpore, the two 

Thn,o<„«„te «„wl.«or «r*‘?>s™ '!<!™'Tedon tlua7tli June^^ No commu- 

tho 10th Hussars. nicfitioii, direct or nulircct, could be traced between 

. „ •> affected persons and any other case of edmlera. 

I wo otIu;r eases followed, all being from the same troop. There we;re«“no 
hicts to jirenx* that the dise;ase has been spread by ixsrsonsJ intcreeHU'se either 
elireetly or indirectly.” Hiarrluea was at.i*j' prevalent in the coiqis and conti- 
nued so for some time. Infected buildings wore vacated and disinfected, hut 
no movciiiont into camp was required, 

52. The Iloyal Artill<>ry suffered more severely. The first ease occurred 

in tho Bovui persons were 

attacked and four of them died. The occupants of 
one barrack, in which two cases liad occurred, 
moved into camp about eight miles from tho station, and remained free 
from^ the disease, hut, as Dr. Giraud remarks, “no very colrcct estimate can 
!)(' formed, as to the influence of this parilcular movement in cliecking 
the disease, inasmucli as the portion of the battery numbering 106 men, 

II women, and 12 children, who AA’cre leit behind in cantonments, and who 
had suffered equally with those who went into camp, enjoyed an equal immunity 


Fiv^ casos 
Artillery. 
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ity from the disease.” Other diseases wore not inereased liy bcin^ in camp; 
the men were pleased at the move, and were in’exei'lleut s[)irits. The niodioal 
officer could discover no (widence to show that cholera had boon imported, or 
that it had spread by personal intercourse. 

53. In the Ist Battalion of the 14th Foot, the first man w lio sufTered from 

the disease was attacked on the 20th July, and his 
Twenty-one oMeB in tho let seized about the same time. Ko <;vid<*nee 

Battalion, Mth Foot. , , . 1 1 i x i • *i ,• 

could be suldueed to exjilam the ocemrrenee ol 

these cases. Wlienever a case ajipisarcd, the affected quarter ivas at once vacat- 
ed and fumigated. Several movements wore made by this regiment on 
account of cholera. One detachment was eonveycjd by rail to Bhowjiore and 
then on to llii)orc ; another moved t o Panda-iiuddee, on tlu^ Uuinecrpore road, 
and a third party was under canvas in the cantonment. Tho nuMlical olliirer 
in charge of tho regiment is of opinion that these movements senanl to 
(jheck the disease, but Aamcmial disease and dysnnteiy were both, lu^ believes, 
increased thcr’oby. Altogether there were 21 cases in the regiment and 12 
deaths. 

54. In the Bandah Jail one solit.aiy e;ise occurred. Among ^h(^ Native 

. , , , ^ , trooiis, a Madnis ri'ginu'ut, two imni were' attaekijd, 

tho city tho diH 0 U 8 »was more and both recovered. Tiissing by 1< utteh))ore, 
or loss prevalent from Jan- where the jail allogeth(.ir e.s<’ape(l, and where tin; 
uarytoSoptom or. partienlni’s regarding cholera among the general 

]»opulation do not call for any spt'oial comment, w'e come to the imporlaut civil 
ami mililiuy station of Allahabad, wherii tho liurojieau troops, and, especially, 
Jler Maje.sty’s 5Sth lleginn'iit, suifered .greatly from tho disease, Keganh'ng 
dth(! appearancy of cholera in the city of Allahalrad, whieJi lies close to the 
<rank)nmenfs,fioiuointerostiugdotails have been furnished by tho Civil Surgeon, 
Dr. Irving. ITo ivrites ; — “ Five deal hs trom cholera were registenul in th<5 city 
in Sei)t(uabcr 1858. There WTre no deaths from ehohn-a in Otitobor, but there 
were three in November and two in Dee(!mher 18G8. The three fatal cases 
that occurred in Novemher ivcro Ihmgalei* yiilgrims who had come from 
Benares, wliere cholera was said to he prevahnit. I’hey were attacked in the 
railway carriage between Mogul Seraie and Allaliahad, Two diisl on the 28th, 
and Olio on the 30th, In January 18(50 there were two deaths from cholera 
registered in th(5 city. One death occurred on the 12th, in the Khulasec lines, 
regarding which nothing is knoivn. The second was a man named liai Sing, 
who died in the Colvin Dispensary an hour after adnii.ssion on the 10th January. 
He was brought by the llailway Police, ivlio had hikcni him out of one of the 

Three d(!aths 
ite the disease 
h now almost 

During* these nine months, 527 d(?aths Irom ehole-ra wen; rc'gistered in 
the city. Although tho facts connected with tho Bcngale(^ i)ilgrims Avould appear 
at first sight to show that the disease was imported. Dr. Irving states that 
after careful enquiries. In* failed to obtain any evidence in favor f)f t his oj)inioii 
— “ no subse.quent (iuses appeared in any way to be connected with them.” 

55. In tho civil station during tho same period, there ivero 22 deaths 

from ehniera among European and Ihirasian resi- 
dents, the attacks being S])read over tiie period from 
th<> 8th April to the 5th Si.’jitemher. The servants 
of the I'^ast Indian llailway Company at Allahabad 

form a considerable comiminity, living in barracks not far from the railway 
station, and particulars regarding them arc, thenfforo, of sp<!cial int(,>r(*st and 
importance. Their number, includiug Europeans and East Indians, was 350 men, 
175 women, and 100 children, or a Wal of 025. Between the 30th July and 
tho 28th August, these dates representing the days on w'hieh the first and last 
<.«ses occurred, srtven jiersons were athwiked, and six of them di(!d. Some of 
tho bed-rooms arc on tho upper, and others on the loAver, fh>or ; hut Dr. Irving 
states that “ the upper-storied houses have boon in occupat ion too short a t ime 
to enable me to compare the health of those living above and below.” 



gone. 


In the civil station 
among Railway sorvants, there 
were only 22 cases between 
April and September. 



18 


SIXTH ANNUAL BEPORT OP THE 


[Section I. 


56. The following statistics regarding the Europeans employed hy the 

raihvay at Allahabad, which have been supplied hy 
StatiBtioB of cholera among ])r, IrVing, arc valuable as showing the extent to 
ba^i869*^8e^*^^ which cholera has appeared among a community 

more resembling British soldiers than perhaps any 
other body of men in India, hut subject to very diflerent conditions as regards 
constant exposure and upaployracnt : — , 
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These staiist.ics present a remarkable contrast to the experience of the 
European troops a(f Allaliabad ilurin;^ the sain(! 


Bemarkable immunity of 
iparc 

with British soldiors at Ailahi 


the Railway mon as ooxuj^arod period.^ llipy sliow Ihiil 11 ^cars ilio loss 

withr 

or an annual ai'craiiie oi' per 1,000. Durint^ 
1869 alone tbe ratio of deaths from cholei-a amons’ Jbitish soldiers in th(‘ c.nii- 
tonment was no less than 9B‘98 per 1,000, or nearly doulile in one yeai- whal 
it was among the Eailway men during 11 years. With the exception of! 802 llie 
European gam'son of Allahabad has suflered more or less ev(?ry yi'ar from 
cholera since 1859. In that year the loss was 51, and in 1806, 41 per 1,000 
from that disease alouo. In these three years 1859, 1803, and 1809, the loss 
in the llritish garrison of Allahabad from cholera amounted to nearly 200 per 
1 , 000 . 

68. In the large Central Prison which is separated from the civil stat ion, 

cantonment, and city of Allahabad by a dis(aiu;(?of 

***'*°^®^ from two to three miles, and li(?s on ilie opposite 
theindistriotjuu. i i <• ji t ai j • i '' <• 

Imiik of the Jumna, there was not a Kiiigh? ease of 

cholera, but in the district jail which is close to the city, 19 prisoners W'er(\ attack- 
ed and 7 of them died. The prisoner first seized was a woman, ivlio liad not Ixam 
beyond the jail gate for upwards of eight years.* Jieiieiit admissions had taken 
place into the same ward, but no evidence could be ohtaim'd to show that 
the disease had been imported. It bad been prevailing among the outsid(‘ po- 
pulation iu the immediate vicinity. The sanitary condition of the jail itself is 
reported to have been satisfactory, but “ it is girt on almost every side by the 
abodes of the native population living and d(‘ad,” and its positioti is most ob- 
jectionable. The wat(fr used by the prisoner was good, and its contamination 
by cl^olera discJTarges “ barely possible.” In tbe ease? of this jail (piarantino 
ivas itnjirnctieablc, the fresh additions from without having been so iiuimM’ous. 
In the mon 111 of July alone, on the 18th of which tlui first ease of cholera 
appeared, 242 prisoners W'ore riiceivcd from amongst the outside population. 

59. In the case of the Central Prison however, Dr. Jtiehardsou reports 
In tho Central Prison effl- ^hat owing to its favorable; position a really eirKUCut 

ciont quarantine was on forced, qiiaraiitmc was kept. Cbol(‘ra here also app(?ared 
and there woro no oases. jj, vieiuity, but did not gain access within. 

60. In the lltb Bengal Cavalry which oiicujiied lines at Papauibotv 

about a mile from the other portions of the can- 
tonment, only one trooper ivas attacked, lie was 
seized on tbe 7tb August; betAveen the 15tli June 

and 15tb August Ibcrc’werc seven cases among tbe eamp-fullowers. fu tbe 
41b Jlegiment, Native lufantiy, tbe disease showed itsidf miqdi eariiiw. On tlie 
17th Ai>ril, a portion of the corps moved into camp, and the medical oJIicer, 
Dr. Wilson, is of opinion that the movenumt had a bemdicial ellbet. In ail 
15 sepoys w(5ro attacked, of whom 7 died. 

61. In the Itoyal Aidillery, tho first case appeared on the 23rd April. 

D. Battery, 161 li Brigade, wdiieli had sullered most, 
^ Boyol moved into camp; hut the other Battiay 4-2 tth and 
the head quarters of this Brigade did not leave 
eantonmimts. In all there were twelve eases of cholera and nine (heaths in the 
Artillery, llegarding the D-16th Iloyal Artillery, further pavtiimlars are given 
by Dj‘. Doakc. Leaving the infected locality, lie believes, had a gootl (dfeet. 
Five eases bad occurred before they moved into camj), and the discjise ceased 
after the so<!ond move. 

62. The 58th Uegiment suffered from cholera with grisat aud long con- 
In the 68th Begimeut tho tinued severity. From tlic 11th June to tlie 22tul 

epidemio was severe. July th(;re was a lull, hut with this excejition there 

were attiUiks almosj, daily betweeu the 22ud March and the 14th August. It 
is worthy of notice that on tbe 22iid February a solitary ease appeared ; a man 
belonging to tbe 107 tb, but temporarily attiiehed to the 68tb, bad boon attacked 


Sixtoon cases in 
Native Regiments. 


the two 
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when on duty with the detachment in the fort. The interval from the 11th* of 
June to th (5 ’22iid .1 uly marks* th(^ separation hetwoen wliat Dr. Bryden has 
calhnl tlu! spring and the monsoon cholera. Wlien the disease ceased for a 
time, Dr. Lundy writes, “the epidemic was supposed to be at an end.*' ^ But the 
experi(uice of fonner years showed how fallacious any such anticipation must 
prove ; as was to he expcsctecl, cholera re-appeared with greater severity than be- 
fore. During tlicir long time of suircring, this Begiraent made numerous moves, 
sometimes from one 8(;t of lines to another ; at otlicrs detachments were sent 
into camp at varying distances from the cantonments and in different direc- 
tions. Early in* August the Begiraent moved by rail about 60 miles in th(5 
direction of Jnhbul pore, and remained in camp at OnchadtKik and Burgurli 
unt il they finally returned to cantonments on the 23rd and 21'th September. 
From the first, outbrc'uk of cholera in March up to tips time of the complete 
disapjK'arancc of the discasi; in the middle of September, 31 different moves 
were made. For a time the new barracks were occiUpi('d, but as fw'sh 
eases ocemru'd, they were again abandoned for camp. There is not ovidesnee, 
lion ever, sufficient to form any opinion of tluj amount of i)roteetion which they 
might have ad'orded bad tlu'y been occupied from the commciiccmcnt of iht? 
y(‘ar. The faniiHes Avbo lived in them in the latter part of the s(?ason remained 
singnlarly free of the disease (luring that time. In Dr. Lumly’s opinion the 
movements were hcmefunal. “ In all moves tin* disease* was eli(?eked.” 

63. The iramhor of admissions and dc'atlis from cholera in the 58th Foot 
is thus giv(!n by Dr. Ambrose in his very interesting and complete history of 


the ei)i(iemie as it aileeted his Begiment : — 
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0 1. For three years previous to arriving at Allahabad on the 12th January 

1869, the 58tli Keginnmt had been sej)arat(5d inti) 
The Wing from DarjeeUng two wings, f he head (iiiarler wing having been at 

land fill fTorod much more than and the left wiTig at Ik'narcs, The 

tbo^wing which hod boon at licalth of the former had been excellent, and as 

regards both sickness, mortality, and invaliding, the 
) (;.sulishad Ix'en most fiworable (^specially when eomparet!. with those of the other 
wing oecmpyiug the statioli in the plains. It is V(n*y remarkable tliat during the 
epidemic; the right wing siillV'red miicdi more severely from cholera than tlu; h'tt 
wing. From the annexed table which was pr(;par(!d by the Itegimojilal autlior- 
iti(;s and submitted to the (iovc'rnmont, it will he seen that the a(hnissions and 
deaths from ohol(;ra w(;re in f.lie one moi*e than donhh; what they were in the 
other. The draft r(;cently arrived from England snlfenid also much more 
sov(*r(;ly than the Benares wing. And the differcinec;, it is to he remarked, is 
not confined to cholera. As r(!g.ards hwers, dysentery, apophxy, and vpnereal 
disease there is the same marked disercpancy. It is difficult to account for 
these results, and no satisfactory explanation of them has been given. The 
faels are deserving of record for future ixiferenco and investigation in coimoc- 
tion with any similar data which may hereafter he obtained under like circum- 
stances. 



E^denic.] COMMISSIONER WITH THE GOVERNMENT OP INDIA 


21 


^ 5- 

£ S’ 

'5. •» 
S^-S* 

ft 

a* «.£ 

SI S 


H 

X 


^ § 
» 

K5; hi 

S^ 


W 


H 

s 


« 

^ c> 
•*« 

'^’>8 

^ •<» 

'£ 

4p -J. 


ft; 

£j 

■S-? 

■s 


1* ^ 





1 fe 


fH 

1 S 


•ITXOJ. 

•ivn^iiiipv 

590 

9 ) 

CO 

I'-. 

Ol 

fH 

1 ^ 

1 


’fiaevasiQ itsisxo 


1 





•pnijIHiipV 


CO 

!« 

IN 

r 



‘vm 

1 : ; i 

1 


•ITKHaKHA 

•paViiuipv 

S 

1'- 

00 

1 

lO 



• *p«Ma 






'xiriiaHd 

1 ‘IWTIIWIPV 

•« 






•r-MU 1 : 



*8iJ.iir3i7ond 

*pii'44iuipv 

CO 






•iwiu 1 ;■ : 1 : 


*vziaa,)'ijici 

•ponpiipv 

1 - 



•▼iivaiiv 

•p-'ici 

1 : 



•pi»44iiupv 

1 S 

o 

kO 

oi 


* ‘VlfidiidSXQ 


^ • 

? 

: 

i 


•pnniiupv 

u 

TO 

rS 

eo 

oo 

CO 


"dISVdglQ 



iH 


IN 

«s 

u 

rjj 

•pj»44iiupv 

c. 

01 






i 


: 


Tfj 

'BilllVdaii 

•paiqiuipv 


01 




1 




: 1 

fH 


•BV'rdJIB.VJl'J 

•paiimipv 

IN 

: 

= 1 

01 



•p.ii(I 1 



r-l 


•XOd-llVKS 

•poniiupv 



” 1 

CD 


1 

•H18.\7VttVcl 1 

1 


: 

pH 

^ 1 

pH 


“^'-piiniuipY 1 


oi 

: 1 

01 


1 

•AxaiJOdV j 

•I'-'Kl 

-1' 

»H 

” 1 

OD 


•l»,n4!W*PV 1 

CO 

eo 

2 


*jLnaJ.NaK.\<i 
no vHiuuuvJCI 

m 

*p«ia 

w 

CO 


w» 


•pti»44uupv ' 

MS 

o 

CO 

\a 


fiS'I 



•P’KI 




*ic«ixYKaair}i 

•p,»'4'4iiupv 


eo 

w 

a 

IN 



•P^KI 

iH 


” 1 

CO 


•wa-vaA 

•p,)4imipv 1 

W 

CO 

CO 

»o 

1 

s 

OI 





CO 

- 1 

CO 


•Yaa'ioiro 

•p.»44impv 1 

cc 

^ • 

IN 

" 1 

3 

rH 


ect 

CO 

' 332 

* 1 


H i 

H 

£ » 

fcb 

I SPf 
a 

Ul 

a 

Draft 

1 


05. In the case of no one of the different sections of the community 
The opinion of the Medioai who were attacked at Allahaba^l has any evidence 


Officers at Allahabad is op- 
posed to the idea that the dis- 
ease was spread by human 
interoourse. 


been adduced to show that cholera had been due to 
importation. In answer to tho question, whether 
luwxuutuDs. any facts had come to notice, tending to show that 

the disease had been spread by personal intercourse, cither directly or indirectly, 
Dr. Irving states—" No such facts have come to my notice.” Dr. Ilichardson, 
Superintendent of the Jail, observes—" I cannot fix on any facts tending clearly 
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to show this.” Dr. Dempster, R. A., says — “None whatever. Personal inter- 
course did not appear to have influenced the spread of the disease in any way.” 
Dr. Lundy, Her Majesty’s 58th llegimont, leaves this question unanswered. 

60. In connection with this severe epidemic, a special Committee was 
A special Oommittoo was assembled to enquire into the sanitery condition of 
appointed to report on the Allahabad. After a careful investigation conduct- 
w ed on the spot, and after the examination of many 

witnesses, they have reported that the drainage is 
defective ; that the conservancy arrangements are very indiflerent ; that the 
water-supply is good, but that, as regards the new barracks, it is insuifloient. 
They have recommended that a systematic scheme of drainage should be 
undertaken, and that it should embrace the city, as well as the whole settlement ; 
tliat, in the city, this should provide only for tho rain-fall and refuse water, but 
that in the new cantonments, it should carry off not only tho waste water, but 
the sewage of tho latrines ; that with a view to provide for this scheme, and 
also supply water in sufficient quantity to tho new cantonment, a deep well, 
fitted with a steam-pump, should be sanctioned, such as is already used by the 
Railway Company. Points of. minor importance also received attention. 

67. In the annexed statement the comparative prevaldnoe of tho disease 
Comparison of 0 B 80 B among an^ong the troops, the prisoners, and tho general 
troops, prisoners, a.nd the population in the various districts and stations 
fl“ndWoup?^‘‘^^°“ “ embraced within this second group can be con- 

veniently compared : — 


Statement showing the premlenee of Cholera among Troops, Prisoners, and General PopulatBu 
over the area embraced in the second group of stations. * • 


STATIONS. 

Kit HOP KAN Troops, 
Mkn, Womkn, and 

CUILDKKN. 

Native Troops. 

Peisunehs. 

Obnrkal Population. 

Average 

Strength. 

«... 

0 

1 

No. of deaths. 

Average 

Strength. 

0 

1 

1 

1 

0 

d 

Average 

Strength, 

Cm 

0 

1 

6 

Ys 

i 

i 

1 

No. of deaths.' 

1 

Ratio of 1 

deaths per j 
1.000, 1 

(fvsih 








490 

7 

3 





Diimporn 



4 

1 

532 

16 

6 



• , 





Putiia 



... 


... 



438 

68 

15 





Deppih 





... 

... 

... 

776 

6 






A mill 


... 


... 




398 

18 

6 


^ No returns. 


Chuiiipnruii 




... 




260 

8^ 

16 





St»gowlie 



... 



... 




... 





Mo/.iitVfrptire 


... 



... 



810 

16 

6 





Cliuprali 


...* 

... 


... 


... 

269 

66 

18 

) 



Ohnm'pore 




... 

... 


... 

r>52 




1,332,403 

9,768 

81 

Bctiaros 



3 

2 

5G9 

2 

1 

•1,157 




798,277 

3,627 

4*4 

Ditto 



... 

... 




t644 

2 

8 





("huiinr 


GO 

1 


G4 

1 

1 








Mirzupore 



... 


... 



271 

3 

a .* 

1,064.413 

4,856 

4*6 

A/.inignrli 


... 


... 


... 


416 

14 

8 

1.385,872 

8,816 

«-3 

Jounpore 


... 



... 



317 

6 

2 

1,015.427 

2.H63 

2*8 

<Inruckporo 




... 

607 



7fHl 

74 

34 


1,983,816 

8,693 

4*3 

Btuitue 


... 



.... 

... 


130 




1,456,697 

4,34,9 

30 

Oondiih 



... 

... 

... 

.. 


651 

... 

. a ■ 


1,107,816 

3,664 

3-04 

VarHitch 




... 


... 


176 

1 

... 


77t»437 

1.274 

1*65 

Fyziibiid 


1.072 

”28 

20 

686 


... 

1,180 

3 

1 


1,4:i7,(H)9 

2,376 

P65 

Itoy Bnroilly 


237 

... 


... 

• .» 


322 

7 

3 


782,874 

4,779 

6.10 

Siiltnnporc 








473 

... 



930.023 

2.256 

2*42 

IVrtabgliur 






... 


181 




936,053 

1,762 

1-88 

Hurdni 

... 






... 

314 




9,30,977 

339 

0*36 

Kberoe 



... 


... 

... 

... 

238 




787,732 

71 

0*10 

Ltirkiiow 


8,107 

122 

97 

1,767 

8 

3 

•1,716 

’2 

2 


697,499 

668 

0‘94 

Ditto 



... 


... 

• a* 


t i.no 




273,12(5 

173 

0-62 

S*«f'tapciro 


703 

10 

"7 

427 

3 

1 

1,008 

'4 

1 


930,224 

2,018 

217 

Nnwabgungo 


... 



... 



105 




875.376 

1,272 

1-46 

( >()imo 


... 

... 





243 

’g 

1 


724,949 

2,603 

3-69 

Humeerporo 




... 




192 




620,941 

2,069 

3’9 

Oniio or Jaluuii 








174 

2 

2 


406.272 

2,678 

6-4 

(.’uwiiporo 


1,310 

’27 

17 

987 

'2 

”1 

412 


• 


1,188,862 

2,798 

2*4 

Futtclipure 



... 



... 


271 




680.786 

1,300 

1*4 

liaiidn 


... 

... 



... 

... 

414 

1 

1 


724.372 

1,393 

1*9 

Allnbnlmd 


1,1-41 

148 

ioG 

901 

15 

7 

• 1,833 



1.393.183 

2,864 

21 

Ditto 






... 

... 

t543 

19 

7 





NufjTodu 


... 

... 

t .1 

146 

... 

... 

116 

3 j 

2 






Central PrUon« 


t District Juil. 


sanitAry oommissioker with the qovernmext op IXDI 


A, 


23 


Bemarkable immunity of 
the distriota and atationa 
compriaed in the third group. 


aa regards ^ aeotiona of the 
community. 


regis- 


68. Tl»e portion of the oottntry which may he (lescriT)ed as lying bntvvc'en 

the 80* of longitude on the cast, and the Jumna un 
the south and west, and as bounded on tlm north by 
the Himalaya enjoyed a very remarkable immunity 
from cholera. It comprises the stations Ibnuintf 

the third group of the European and Native troops and the fourth group of 
the jails, omitting the Agra jail, wliich will be more conveniently taken with 
the military station of that name. With these places, Futtoliglmr and Etah 
may be considered both on account of their geographical position and tljcir 
immunity from cholera. In the tract of country thus defined lie 10 districts, 
each district having a jail and a few of them also a military cantpnmcnt. 

69. Out of the total European garrison in this area, numb.;ring in all 

6,361, men, women, and children included, there 

General re.^ts in this group ^ere only 26 cases of cholera and 17 deaths, and of 

these cases all but three took place at Meenif . 
Out of 5,560 Native soldiers, only 2 were attacked 
and none died ; while among 8,000 prisoners there were only 12 oases and 10 
deaths, 8 of the oases having appeared in Barftilly. As regards the general 
population, it is worthy of notice that all the districts, with Ihe exception of 
Delhi, which belongs to the Punjab, appear in the first rank of Dr. Planck’s 
comparative statement for the North-Western Provinces, as those in which 
cholera was least prevalent. This fact alone shows that although the 
tmtion is still very imperfect, it is by no means altogether worthhiss. 

, 70. The district of Etah almost entirely escaped. The Civil Surgcjon 

« , . • • writes: — “There has been no cholera epidemic in 

ai2SltfriofromthoSidem“ ^his district during the year, but one sporadic case 

of the disease in a boy w’as admitted into the jail 
dispensary and proved fiital.” The prisoners also escaped. The immunity 
which this portion of the country and other parts lying in its vien'nity enjoyed 
is of great importamse, and it will be again referred to in connection with tln^ 
anticipations of the outbreak of 18(59 among European troops, and the special 
measures which were proposed to meet it. 

71. Among the small body of Native soldiers at Futtehghur, one case of 

cholera occurred, but the European detachment 
and the. jails altogether escaped. If the figun*s 
given in the mortuary shitistics of the North- 

Western Provinces be* accepted as the standard of comparison, the district of 
Euttehghur also sulfercd very slightly. There was no suspicion of the diseasi; 
having been imported. 

72. In the 37th Regiment at Shahjebanpore two cases of cholera appeared, 

one on the 23rd March, and tho other on the 3r<l 
trSteoFuSTgroup**^^*^ April, but neither of them proved fatal. In the dis- 
trict the? Civil Surgeon reports that “ it W'as confined 
to one or two widely separated parts.” In Budaon tho (Jivil Surgeon believes 
that “^it was decidedly imported from Euttehghur which is directly south.” 
At Bareilly there was one case among the European troops, but this the medical 
officer is of opinion cannot be fairly considered as cholera. The child attacked 
had partaken of unripe fruit. On the next day, the 15th August, ho pass- 
ed several watery stools, containing the seeds of guavas, and collapse rapidly sot 
in. Tho district jail at Bareilly remained altogether free of the disease. In the 
central prison eight convicts were attacked and six died. The first was seized 
on the 14th September. Cases had occurred previously among the free popu- 
lation, but no importation into tbe jail could be traced. The water is good and 
could not have been contaminated. “ The attack lasted eight days, and then 
disappeared as suddenly as it commenced.” Tho Moradabad District suflered 
very slightly, and in the jail only two cases occurred — both in the month of 
April. Bijnour was almost entirely free, and the same may be said of Mozuffer- 
nuggur, Saharunpore, Deyrab, Delhi, and Boolundshuhur. In tho districts of 
All^bur and Muttra tho disease was somewhat more prevalent, but it was 


There were also very 
oases in Futtehghur. 


few 
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nowhere severe, and the prisoners in all of them escaped. In none of the 
few military stations M'hich they contain were the troops attacked excepting 
Muttra, where the wife of an onicer was seissed so late as the 1st November. 

73. In the cantonment of Meerut, as has been already stated, the 
.f M’a.i.iif w,™ hA disease was more prevalent, but there it was con- 
lieved to have been due to fined to the European soldiers : both the Native 
importation. troops and prisoners altogether eseaped. One of 

tlie jail warders was attacked on the 17th September. Her seizure was 
believed to liavo been due to visiting a bazaar in tvliich the disease was preva- 
hsut. Of the cases occurring throughout tlie whole district of Meerut by far 
the greater number appeared in the city. Cholera was believed to have been 
imported. “ There was no case in the district,” writos^Dr. Moir, “ as far as is 
known, till the arrival at Ghazeeabad of a traveller by Hailway, who was in 
the last stage of cholera. He was taken out of the train and died soon after. 
After this, casjis appeared both at Ghazeeabad and Meerut.” This arrival 
occurred about the IStli August. In illustration of the spread of the disease 
by personal interooui’se with those aftected. Hr. Moir states : — “ It was found 
that the sweeper and eompoundcr attached to the dispensary cholera hospital 
])(!iTorraod their duties to other patients besides, and four of these patients were 
seized wdth cholci-a and tw'O died. This was carefully prevented, and no more 
attat?ks occurred. In one case an attendant on a cholera patient was seized 
w'itli the disease and died. The Municipal Native Doctor employed in treating 
cholera w’as attacked with the disease and died.” 

71. Dr. Moir’s remarks on the arrangements wdiich are best for treatihg 
Dr. Moir's opinion on the natives seized with cholera desert^, considcratioti. 
arrangements tor treating re- TTo w-rftes : — * 

siden&ofbaaaars, 460., attack- ^ 

ed. 

“ As to the proveution of the spread of cholera in a niilivo city or large bazaars, 1 think 
it worse than useless to provide hosiutals for cholera, and thini issue orders to the ]H>lice to 
take all cases of the disuasu to hospital. Sucli an order is wholly iin]iracticablo, and defeats 
itsidf j it eonoeals the disease and also furnishes the police with powerful incans of oppression. 
1(. leads to the existence <if a number of hidden centres of contagion, and thereby the spread 
of the disease is prouioU’d, 'J'liis is no theory of mine. I have seen the actual results ol’ the 
order on several oet!asi<iii6. Natives hate going to hospital, and they conceal their illness in 
order to avoid being taken there ; doubtless, too, the siek ofUai thus suffer. There ought to be 
hos|iitals for the poor who have no homes, and for others Native doctors should be provided 
to visit from bou.se to bouse, instructed to teach 8»‘gregation and disinfection while treating 
the sick. This phin has the advantage of being practicable; the other plan, tho\igh beautiful 
ill theory, which has been in force hitherto, and which still seems to be recommended by the 
authorities, medical and military, has the insuperable disadvantage that it is quite impracticable 
in populous native cities and large military bazaars, containing, as at Meernt, upwards of 
25,000 peojile.” 

75. Cholera appeared among the European troops at Meerut on the 6th 
Cases of cholera among September. The first case was iu the d-th Hussars, 
European troops at Meorut Imt tlus Hcgimcnt Buttered very slightly. Altogether 
occurred Into in the aeoacfl. two men and one woman iu it wore attacked. In 

ilie lObih Regiment the disease commenced with one attack on the 9th. Eight 
otluir eases followed, the last having been admitted on the 19th October. The 
Artillery were attacked on the 16tli' September. Between that date and the 
28tli of the same month five of them were seized. It is mentioned in some of 
these reports that the disease bad been imported by a sepoy who arrived from 
Morar suffering from cholera, but tho particulars are not stated. There is no 
«‘vidence to show' that the occurrence of {ho first case in any of the Regiments 
Avas duo to communication with an infected locality, or that further cases 
which appeared could be traced to the effects of intercourse with previous 
cases. Iti the Royal Artillery a mebter of the hospital establishment in 
attondance on the first case on the Ifith September was attacked on tho 17th 
and di(*d. The sanitary condition of the station is reported to be unsatisfao* 
lory. The drainage is defective and the bazaars which are large and numerous 
are dangerous localities. The sudder bazaar is, in reality, a town with a 
population of 25,000 iuhahituuts. 
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• 76. The annexed statement well illustrates the immunity preserved 

Stfitemont illuBtrfttina the over the traot of t!!iiuntry embraced in this third 
immunity of this third group, group of stations 


Siaiement aJiowinff tie general immunity enjoyed by tie Troof)s, tie Prisoners, and the General 

Population in the third group. 


STATIONS. 


Muttra 
Ktah ... 

Futtebghiir 
Ditto District J 
Etawah 
Mytipuorio 
Allygurli 
Dnolniulsliuhttr 
Sbnhjchanpore 
Bareilly 
Budaon 
Saharunpore 
Itoarkoe 
B^nour 
Doyrah 

MoKutlemaggur 

Morndubad 

Meerut 

Ditto District Jail 
Dilhi 


IS SSL.' ik\t «■ ■ 

En»op*AjrTBOop0, 

MsK. Woiow, AKU I Native Tftbops. 
CHioiBiwr. 

rtrfif.l I 

55 JBS 55 {aq 


584 2 ... 

1,005 1 1 


^55 ... 


804 

1 . 91(1 23 16 

447 ... *.*' I 


l*UZ80NKttS. 


OJSNKRAL rorULATlON. 




Ph ^ 

I 

800,321 l, 0 fi 0 1-3 
614,331 242 | U' 4 > 

013,043 325 I 0-3 


626,444 449 

1 700.220 340 

026,638 42 !) 

800,481 166 

1 018,860 257 

6 1 , 464,100 035 

880,810 1,141 

866,483 182 

!! e »),076 68 

102,831 1 

682,180 166 

2 1 . 095,:«)6 1,141 

1 , 100,503 565 

602.633 47 


f7. The •results in the fourth s:roup of stations present u very marked 
♦ contrast to those which have just been eonsidcred. 

cholera Central Provinces and in Central India, the 

parts of the country which are represented in this 
area, cholera was extremely prevalent and fatal. Among European troops 
occupying a few stations within it there were 320 attacks and 186 deaths out 
of a ibreo which averaged only about one hundred above the strength of the 
British troops in the Meerut group. The Regular Native Army suifered to 
some extent especially at Morar, and the Irregular Regiments which occupy the 
stations of Central India had many cases of cholera. Among the prisoners 
160 were attacked and 68 died. During the year 1807, the Central Provinces 
had been singularly free from cholera, and that, too, at a time when the disease 
was extremely prevalent in Upper India, but in 1868 they suffered much, and 
in 1869 the epidemic was most severe. In 1868 the dqpths from cholera 
among the general population were reported to be under 10,000, in 1809 they 
were stated to be not far short of 66,000. 


78. The Sanitary Commissioner of tho Central Provinces is of opinion 

that even this high figure understates tho actual 
general number of deaths that occurred from cholera 
among tho people. His report of the epidemic, 
found^ in great part on the facts elicited during lus tour among those parts of 
the country which were chiefly attacked, is now in preparation, and I hope soon 
to be in possession of the general conclusions at which ho has arrived. I 


understand that the facts which have come to his notice during the past year 
go far to support the views which he expressed in his interesting report for 
1868, that the prevalence of the disease in any locality is dependent chiefly on 
tho insufficiency and impurity of the water-supply^ of the locality which suffers, 
and that cholera is undoubtedly spread by human intercourse. On this latter 


point the opinions of tho Civil Medical Officers in tho Central Provinces vary 
greatly. In some cases the direct importation of tho disease into the district 
18 lielieved to have occurred beyond all questibn, and striking facts are cited in 
confirmation of this opiuiou. In others again, there is no evidence whatever 
of this nature, and the appearance of cholera at different and distant points at 
or about the same time would favor the opposite opinion. 
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. 79. Only a few of the jails suffeeed fivm the disease with any sereri^. 

AV^handa and Bhandara, considering the small 
^ number of prisoners in each, the attacks were namer- 
tne central provmo®B. Chanda it is said that the man first at- 

tacked was an under-trial prisoner, who had been in jail only two days, and had 
come from an infected locality, but neither here nor in any of the other jails 
did one of the attendants on the siok suffer, nor is any instance adduced in 
which the disease can bo said to hare been introduced by means of contagion. 
As regards the probability of contaminated water having been the medium of 
spreading the disease, testimony is universally borne to the &ot that the watmr 
was of good quality and could hardly have been subject to any form of pollution. 

80. In the Jubbulpore District cases of cholera were reported as early as 

February, and during the qionth of March the dis- 
Cholera atiTubtniipore. Bpi- ease was undoubtedly among the people with some 
pSatio^°°* * ***** ***" severity. The Civil Surgeon is of opinion that its 

introduction could have been traced were it not 
that the origin of the opidenuo was masked by the prevalence at that time of 
a very fatal form of diarrhcea attended with vomiting and extreme prostration, 
which he attributes to the effects of the scarcity firom which the population 
were to a great extent suffering. “ Of all the persons," writes Dr. Rice, “ Native 
doctors, compounders, vaccinators, sweepers, dooly-bearers, pSrsonal attendants, 
&c., who have lieen in close personal contact with cholera patients, only one 
was attacked — a Native doctor who was detached to Belputhar on account of 
a very virulent outbreak in a large body of coolies employed on the works of 
the Railway viaduct over the Nerbudda. I attribute his being attacked rather 
to the insanitary condition of the locality than to any contact with patienti^’’ 
In the city the disease was as its height in May. ' , ‘ 

81. On the 11th of that month a prisoner was attacked — ^the first case that 
There were 18 oases among occurred in the jail. No communication could be 

the prisoners. traced between him and any of the communities 

which had been previously suffering from the disease. The u'aler is reported 
to bo good, and although the position of the well from which it is drawn is 
open to objection, there is no evidence to show that it contained any sewage im- 
purities. Between the 11th May and the 9th October 18 cases occurred, and 
there were 13 deaths. 

82. The very few cases among the Native troops at Jubbulpore do not 
Among the troops the 2-iath require any special notice. There were only four, 

Begiment was omofly attack- of which two wore fatal. In the very overcrowded 
***• state of 4he lines occupied by the 2l8t Madras In- 

fantry, it is matter for surprise that the disease, notwithstanding all the precau- 
tions adopted, did hot spread. In the Artillery there were only two cases and both 
died. The first was admitted on the 25th April and the second on the day fol- 
lowing. The 2-12th Regiment had 13 cases and 10 deaths. “ The first case 
was that of a corporal who had been in charge of the rest camp at Hoolkee 
on the Nagporc road ; cholera had been prevalent all along this road as W'ell as 
in the vicinity of Hoolkee during the greater part of Mai’ch. The corporal 
came into the station on the 25th March, was placed in a tent about a mile 
from barracks, and was attacked on 1st April." The drainage of the station 
is reported to be “ most defective ; there are jheels and swampy ground all 
about, requiring thorough drainage.” Only one detachment was moved into 
camp, and the change. Dr. Sinclair believes, had a good effect in every way. 

83. The European troops at Saugor suffered much more severely. The 
Cholera wae very severe at Battalion of the 7th Royal Fusiliers was first 

8atigorintbel-7thBoyaiPaBi- attacked, a private of the regiment having been 

seized on the night of the 12th May. Two other 
cases rapidly followed. The Surgeon of the Regiment observes, “ there seems 
no doubt that it was imported.” 'The station was not in a satisfactory state, as 
regards sanitation, owing to the extensive building operations which were go- 
ing on and which brought a number of people to the place, while the debris 
of ruined bouses, &c., favored the concealment of deposited excreta. In spite 
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of the utmost care there is also reason to beUeye that much foecal deposit takes 
]>&oe in the compounds of the houses of the smtion. Kapidly dryinj; up in the 
hot weather, the presence of the nuisance is not discovered until tlio ensuing 
rains. The disease was very widely spread pver the lines. “ Only two of 
the barracks escaped,” writes Dr. Hendley. “The disease appeared to attack 
individuals indiscriminately and took no regular course. The occupants of 
no particular buildings appeared to suffer more than others excepting in the case 
of the new hospital barraokas.” The water was good and tixe well could hardly 
have been contaminated by cholera discharges. 

84. The occupants of one building (No. 1, Now Hospit|l Barrack,) 
Tn>f»«»bi. ap«l«». ot formedtheonJyiMitywhiohwentintoeamp. They 
moving Into oamp in this moved “ to the parade ground on tiie 13th May, 

, and on the 14th to Gumccreya, 2^ miles east of the 

station. Here they remained till the 17th, when being attacked with great 
virulence on the previous day they removed to Sikharree 2 miles south.” jyter 
this they mode two other short moves and returned to cantonments on th(; 
28th May. The camping grounds are all to the eastwaM of the station, which 
the medical officer considers a disadvantage when cholera appears to be ad- 
vancing from the eastward or is more virulent in that direction. The experi- 
ence of this detachment was certainly very unffivorable. “ Owing to some 
cause, which candbt be clearly explained, there can be no doubt that the detach- 
ment suffered very much more than they would liave done had they remained 
in their barracks. At the first encamping ground they appear to have en- 
countered some virulent morbific infiuence which caused groat mortality, and 
although they were removed immediately and the influence there considerably 
weakened, it appeared to follow them in the next two moves.” This detachment 
numbering \20« had the first case on the 12th May, and another occurred 
amonf^ them *bhfovo they could evacuate the building (No. 1, New Hospital 
Barraek,) on the next day. After leaving it 22 cases and 11 deatlxs occurred 
among them, viz., 11 on the 16th, 6 on the 17th, 4 on the 18th, and 1 on 
the 22nd. WJiile they were suffering so much in camp, the strength of thp 
battalion loft in cantonments was 641, and among them during this time there 
were only four cases, three in the persons of men who bad been out to camp on 
duty and one a woman. None of the attendants on the sick were attacked. The 
only instances of apparent communication of the disease through personal in- 
tercourse were those of a woman who attended on her child and of a man who 
attended on his comrade. From the 28th. May to the 28th July there were 
no cases, but then the disease reappeared and continued with little intermission 
up to 4he 2nd Scptemlier. Altogether there were 60 admissions and 37 deaths 
from cholera in this llegiment, including men, women, and children. 


86. In the first epidemic the Royal Artillery altogetlier escaped, and it was 

not till the 28th J uly, the day on which the Royal 


The Hoyol Artillery were 
not attacked till later, and 
BuflBared much less. 


Fusiliers were attacked for the second time, that one 
of them was seized. Cases occurred in each of the 


four barrack-rooms occupied by the Royal Artillery, 
in No. 34 block of married quarters and in No. 6 cottage, but it is worth remark- 
ing that “ 13 cottages inhabited by married people escaped and the block of 
building (3.'>) the Staff Sergeant’s quarters.” In two cases affected buildings 
were vacated, but no movement was made into camp. “ It is recorded that a 
child in good health was taken by its mother to see the body of her sister who 
had died of cliolora. This child sickened and died of the disease a few hours 


afterwards. The case was regarded by the Officer in medical charge of the 
Royal Artillery during the outbreak of cholera as having been contracted by 
personal intercourse.” There were 14 cases and 10 deaths in the two batteries. 


86. The Madras Cavalry Regiment, stationed at Saugor, altogether 
Nine prl«»ner8 attacked, escaped, and in the 40th M^lms Infantry there, 
General population aufibred were only two cases. In the jail the first occurred 

on the 16th June. The man was working in the 
garden. The next persons attacked wore two of the prisoners who had accora- 
fianied this man’s body to the place of burial, but they had neither touched the 
body nor the cot on which it was carried. The nine prisoners attacked all camo 
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from, two barracks ; there 'n'as n^overorowding and all the Ikirraoks are eon- 
struckd on the same principle, (^he water was pure and wholesome, and any ooh- 
tamination of it by either sewage or cholera discha^es “in the highest degree 
improbable, nay impossible under any combination of oircumstanoes.*’ Among the 
people generally the disease was severe. In the city it made its appearance on the 
3rd May ; on tlie 9th some ten cases occurred amongst the coolies employed in 
the immediate neighbourhood of the new European Barracks. The first case 
among the Europeans, which, as we have seen, appeared on the 12th May, was 
admitted from the building in the immediate vicinity of the spot where these 
coolies were working and had b^n attacked. Communication could be traced 
between thra ^ng and the village of Ohittora, some ten miles distant from 
Saugor, in which cholera had been previously prevailing. The year was 
unusually hot, water was scarce, and the high rate of provisions pressed heavily 
on the poorer classes. » • 


87. In Lullutpore which lies to the north of Saugor there are no 
mu- r, « * ^ European troops. In the small detachment of 

jiSl® u pore District^ Native soldiers quartered there no case occurred, 

but in the jail there were 13 cases and 7 deaths. 
The first prisoner was attacked on the Ist April and the second on the 12th 
Jime. The barracks were •overcrowded owing to the unusual influx of 
prisoners consequent on the scarcity of food and the large humber of persons 
who were convicted of petty offences due to this cause. Although the disease 
was believed to be due to importation, there was no evidence to show that 
this^ had really been the case. The water was good and free from con- 
tamination. Among the general population the disease prevailed to a great 
extent. In the comparative table given by the Sanitary Commissioner, 
Lullutpore appears as the district of the North-Western Proyinces which 
suffered most. * 


88. The 7th Bengal Cavalry at Nowgong altogether escaped. Among 
Hine oases at Nowgong in the Native Infantry there were but three cases, 
^detaohment of Uie a-Iath none of which proved fatal. The European gar- 
rison at this station consisted of a detachment of 
the 2-12th Begiment, the head quarters of which were at .Tubbulpore : among 
thorn there were nine cases and six deaths. Dr. McLean, the Assistant Surgeon in 
medicid charge, reports^ that the^ first man attacked was seized on the 5th June. 
There is no native city in the neighbourhood, but cases had occurred in some 
of the surrounding viUages for ‘’about a fortnight previously. There was, 
however, no evidence that the disease had been brought into cantonments 
from any of these infected quarters. The occupants of one of the bdrracks 
attacked moved into camp. The move is reported to have probably had some 
(effect in checking*the disease, but the weather was very wet at the time, and a 
good^ many cases of diarrhoea and dysentery foUow'Cd the exposure. The 
hospital nurse was attacked ,but this was the only case which at ail favored the 
idea that the disease was spread by contagion. 

89. In Jhansic also the people suffered much from cholera. Among the 

In Jhansie Cantonments there were but two cascs. Cholera had boon 

there were 67 oases in the prevalent in the city for sometime before, and 

® there was constant communication with the jail, but 
no certain proof could be adduced to show that the 
disease had been imported. In the 93rd Highlanders there were 57 cases, but 
they w^ld appear to have been of a mild type, as only nine of them proved 
fatal. ^ The first appeared on the 7th August. The water is derived from wells 
and is considered good. Detachments of the Begiment moved into camp 
and remained under canvass for about thr(?e weeks. The movement is believed 
to have had a decided effect in checking cholera ; but an increase in fevers was 
ascribed to the exposure. A hospital cook was seized with cholera, but re- 
covered. This w^ the only case which might be regarded .as tending to prove 
the communicability of the disease, and how far this man had come in contact 
with the sick does not appear. In the Battery, Boyal Artillery, the only one 
man who was attacked died. Diarrhoea was very prevalent. Of the Native 
soldiers only one was attacked. 
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90. In the detachment of the 93rd Regiment at Boepreo, there were five 
Five oases in the detachment oases, all of which proved fatal. The first o(?curred 

of the 98rd at Beepree. on the 29th J uly. . The disease had been prev'alent 

among the surrounding native population for some time previous, hut its im- 
portation into cantonments could not be traced. The Medical Oflicer, l)r. 
Murray, remarks, that the water which passes through the station in the nullah 
is the drainage of a part of the country where lie two villages, wdiich had pre- 
viously been visited by cholera in its most virulent form, (fiiolera discharges 
as well as great quantities of decomposed animal matter from the bodies of 
cattle which had died during the famine and had been loft to lie on the ground 
without burial must have been carried down in the stream, and to this cause 
it is believed that the outbreak of the disease in the cantonments may be 
attributed. No less thifn 80 per cent, of the cattle in the district arc reported 
to have died of starvation. Among the Native troops at Soepree there was 
only one admission and one death from cholera duritjg tlio year. 

91. In the Gwalior State the suflerings of the people wore very great. 

Great prevalence in the lu the earlier part of the st^ason and chiefly in the 

Gwalior state. month of May, the beat was intense, and the num- 

ber of deaths from heat apoplexy among the Native population was vciry large 
and apparently unprecedented. Owing to the scarcity of provisions there was 
much distress ; the poor people assembled in largo numbers, and in the rage of 
himgcr devoured all they could get, unripe and uncooked grain, &c,, in im- 
moderate quantities. It was from among them that cholera found its chief 
victims. In the “Lushkur” or native town adjoining the Fortress of Gwalior, 
and especially in its most crowded portions, it raged with great virulence. 

• 92. The lOflerings of the people must indeed have been great. From a 

* of the people statement which was furnished by the durbar early 

disease were in the current year, it appears that from the 6th 
June to October 1809, 3,853 persons arc believed to 
have died of shirvation and 89,136 of disease, chiefly heat apojiloxy and cholera. 
It is estimated that nearly 400,000 cattle perished from want and heat during 
the same period. How far these returns are correct admits of some doubt ; hut 
the Political Agent is of opinion that the numbers are not exaggerated. In this 
calamity of drought, famine, and disease, whole families perished without 
notice or record. The number of deaths caused by heat apoplexy among Natives 
is a remarkable and most unusual feature of the year, and it will be soon here- 
after in discussing the statistics of the Native troops and prisoners how unusually 
prevalent this disease was among them. Writing on the 14th September 1869, 
the Political Agent at G walior states : — “The deaths from heat apoplexy in the 
districts doubtless far exceeded those of the towns. From ei^ry direction came 
the same reports. Scores of travcllei*8 were found dead about the country, 
especially on the Agra and Bombay road, and agriculturists, cowherds, and other 
classes of people died in the fields. Tins approaches to cantonments were dotted 
with corpses. Death met the eye at every turn ; flocks wandered for want of 
shepherds. It really seemed as if a plague was being bred, and in all the 
cases the suddenness of death was the groat peculiarity, ^’hero was no stage of 
insensibility accompanied by sterterous breathing so distressing to witness 
ordinarily. There was no struggle for life. In most instances the wi’otehed 
victims half delirious from the throbbing licadache and burning skin, faint and 
laboring from a fearful thirst, staggered to the nearest stream or well, crying 
for “ water,” “ water”, hut no sooner had they drunk copiously of what they 
believed to be the water of life than their system suddenly collapsed ; they faint- 
ed and death released them from their suflerings.” 

93. The first case of cholera among the troops in the cantonment of Morar 

occurred in the Royal Artillery on the 3rd April. No 
Ai^e^at MmiS reliable evidence could be obtained to show that it 

was due to importation. Seizures continued almost 
daily till the end of May. During the months of June and July there was only 
one admission (on the 26th July), but early in August the disease reappeared and 
continued till the end of the month. Out of the three Batteries there were 72 
cases and 38 deaths. 0. Battery, 8tb Brigade, suflered most severely, having had 
44 cases and 22 deaths. The medical officer can assign no cause for this difference, 


The Buffhrinea 
from i^ant and 
extreme. 
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unless it be that “ this Battery i&d been a shorter time in the country 
years) than the others.” The disease was not confined to any particular 
buildings. The only barracks occupied by the Royal Artillery that escaped were 
two small bungalows used as staff married quarters, and they are reported to be 
“ perhaps the closest, w'orst ventilated, and hottest buildings of any.’^ When any 
case occurred the inmates of the infected room were removed from it. The 
medical officer stat(;s that " in every movement marked inftuence in checking 
the disease has been noticed.” There was no increase of other forms of sickness. 
Four of the coolies in attendance at the hospital were attacked with cholera. 
A corporal emidoyed in the Public Works Department was attended by a man of 
the C-8th Royal Artilleiy. The gunner was attacked next morning and died, 
the bamicks in which ho lived having been previously free from the disease. 
Dr. Murphy observes, that as usual in his experience, the first case of cholera 
appeared in the married quarters. The same fact was observed at Morar in 
the e[)ideraic of 1868. 

94. In the 103rd Royal Bombay Fusiliers the disease was also very severe. 

The disease in the lOSrd among them occurred on the 22nd 

Boyai Bombay Fusiliers was April, and two others followed on the same day. No 
very severe. diicct communication could be traced in any of tht? 

three cases, but cholera had been prevalent in the sudder bazaaif for some time, and 
the coolies employed by the Public Works Department in building barracks had 
also suffered. It is supposed that the disease was imported from the native city 
by the half-starved people, numbers of whom flocked in, seeking for relief or 
employment. The sanitary condition of the station was well cared for. Owing 
to the drought th<? water in the wells was scanty, but of good quality. In tliis 
lleginiont there were altogether 76 admissions and 61 deaths. Five of the casfts 
Avore in April, two in May, and one in June ; the remainder occurred in July 
and August. Whenever a second case occurred in any building it was at once 
vacated and the occupants placed in tents. Numerous movements were made 
by different companies as they became affected. In Dr. Fishboume’s opinion, 
the results show tliat they had a most decided influence in checking the disease. 
As instances of cases in which intercourse with iniecCed persons appears to 
have given rise to fresh seizures, it is stated that a woman attending her child 
when suftcring from the disease herself died of it next day, and that six of the 
hospital attendants were attacked. An ayah in the service of a family in the fort 
went to the native city, where cholera was raging ; shortly after her return she 
was attacked and died ; the child whom she .waited on was then seized and died, 
next the mother was attacked, and lastly, the medicql officer who attended 
them all himself fell a victim. On the other hand, however, in all cases where 
women in the Regiment were attacked, their husbands were allowed to attend 
on them, and mothers nursed their sick children, and in one case only out of 23 
was a husband or mother who attended cases seized. 


96. Out of three Native Infantry Regiments quartered at Morar, then^ 
«... . *. .. 23 cases of cholera and 18 deaths. In 

slightly? ® ™ the 33rd Regiment Native Infantry there were ten 

• cases and eight deaths. The first occurred, on the 

26th April, the second on the 12th June, and the remainder in August. In 
the 22nd Native Infantry the first attack was on the 4th May. Three other 
cases followed in the same month. During June and July the Regiment 
escaped, and then there were eight more seizures. Altogether twelve men 
were attacked with cholera and nine died. 

96. Among other statements made in connection with the severe out- 

break of cholera at Morar and the prevalence of 
had prevailed in’ former years ^be disease there since its occupation, it was assorted 
on the now oooupied by in more than one official report that the eround on 

which the station now stands was in fonner days 
the site of several villages which were ultimately 
abandoned by their inhabitants in consequence of the persistence and severity 
with which cholera appeared among them. The enquiries w'hich I made 
during my visit to Morar satisfied me that this statement was incorrect, but as 
the point is of mucli importance, I applied to the Political Agent for further 
infomation. He was good enough to examine the patels of the villages which 


The statement, that cholera 
had prevailed in former years 
on the site now occupied by 
Morar Cantonment, is un- 
founded. 
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were formerly on the ground now^ taken up *V>y the station, and their stories 
show that the statement regarding the abandonment of any villages in this 
locality had not even a bi^is of fact On the formation of the station the 
villagers were forced to move much against their will, and received compensa- 
tion for the loss of their property. 

97. In the fortress of Gwalior the disease appeared on the 3rd May, when 

Cholera in the fortreBB of the Artillery was attacked Por some 

Gwalior. time previous it had been very latal among 

the Native pojmlation in the neighbouring town 
of Gwalior and in the Lushkur. In •all there were 13 cases and 9 
deaths in the garrison. Affected buildings were vacated as cases occur- 
red, but no move was ^ made into camp. During the outbreak two of the 
hospital establishments were attacked. The Maharajah’s army which is can- 
toned not far from the fortress suffered much, but no statistics arc available to 
show the number of the attacks or of the deaths among them. 

98. In the Agra Cantonment the disease was very slight, — only one ca.se 

occurred among the European garrison. On the 
™ of ArtUlcry was seized. In 

- neither of the Batteries was diarrlnea prevalent, 

but betw'een the «th and 24th August the medical officer of the 77th llogiment 
observed a few cases of diarrhoea of a character such as are seen when cholera 
is about. “ There was,” says Dr. Hcnsman, “ a tendency to greater prostration, 
considerable more trepidation in the person affected, tendency to vomiting and 
^amp in one or two cases, and the symptoms generally, although they yielded 
Readily to simple treatment, impressed me with the belief that some extra- 
ordii^ry iniluQdce was at work, and that any one of these diarrheea cases might 
terminate in true cholera.” In the 40th Native Infantry there were eight cases 
and four deaths. The first occurred on the 30th May. In the 1st Regiment 
Native Infantry there were four cases and two deaths. The 40th moved into 
camp, but Dr. Elliott is uncertain whether the arrest of the epidemic can be 
justly ascribed to this movement. 

99. In both the Central and District Jails at Agra a few prisoners were 

attacked. In the former the first case occurred on 
Eleven c^B among the pri- the 16th July. As the jail establishment, with few 
BonerB a gra. cxcei)tions, live in the city and neighbouring villages 

where cholera was prevalent, it is difficult to say whether this case was duo to 
importation or not. Up to the 2nd Sejitcmber, when the last case occurred, 
there had been 11 attacks and 4 deaths. In the District ,lail there w'cre only 
six cases, the first appearing on the 15th August, and five deaths. One of tlu; 
hospital attendants w'as attacked. Dr. Moir remarks that tKe gcmeral health ol‘ 
the prisoners on admission was below the usual standard, and tliat this was, no 
doubt, due to the scarcity which had for 8om<i time past been felt among the people. 

100. Throughout the various states of Rajpootena cholera prevailed. 

The people had been subjected to great privations 
Cholera very Bevero in Kuj- on account of the famine, thousands bad died of 
pootana. starvation, and the debilitated condition of the 

population made them prone to suffer from cholera and other diseases. 
There are no statistics to show even approximately how many deaths w'crc due 
either to famine or other causes, but there is no question that tlie year was one 
of great distress, and that the mortality was vjjry heav'y. In his general report 
on the province. Dr. Moore remarks with reference to cholera, that “ the general 
and almost simultaneous appearance of the malady over such an extensive area 
is altogether opposed to the theory of communication by human intercourse 
being the only means by wdiich cholera is disseminated. In May and June the 
disease showed itself in many widely distant localities.” On the other hand, 
numerous instaned^ arc given to show that cholera is conveyed along the griiat 
lines of road, and that an outbreak in several cases apiujared to bo due to 
importation of the disease. The general conclusions at wliich Dr. Moore 
arrives are “ first, that human intercourse alone, or human intercourse with 
infected places, does not suffice to explain the irregular extension and dissemi- 
nation of tlie disease, and second, that the disease may be extended by human 
intercourse.” 
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101. In the Ajmere Jail ^ere were 11 cases and 3 deaths. There was 

no evidence of importation, the water was good, and 
86mtSeBeawjSja“®”‘“‘* its contamination by sewage not possible. In the 

Beawur Jail the first cose occurred on the 10th May, 
and 11 more were admitted on that day. The disease would appear to have 
been of a mild typo, as only 9 out of 36 cases were fatal. The jail was over- 
crowded owing to the number of petty thefts committed by persons in distress. 

102. In Central India the epidemic was very prevalent and fatal. Allusion 

lias already been made to the sufferings of the 
prevalent people in the Gwalior State, and in other parts of this 
n en n la. country they were also very severe. The number 

of cases and deaths in the Irregular Force quartered over this area may be 
regarded as some index of the extent to which it attacked the population gene- 
rally, especially when it is remembered that Native soldiers, as a rule, preserve a 
singular immunity from the disease. Out of a strength of 4,010 there were 63 
cases and 31 deaths. In the city of Bhopal and also at Sehorc cholera was both 
frequent and fatal. At Indore its ravages were very great. From Native 
States it is even more difficult to obtain reliable data than in our own terri- 
tories, but there can be no doubt that cholera was widely spread over the whole 
of this portion of the country, and that it occasioned a very lainbntable mortality. 

103. The great prevalence of the disease in the different sections of the 
statement showing the pre- community occupying the area, indicated in the 

vaienoe of cholera over the fourth group, SO far as it can be ascertained, is 
areaformingthefoorthgroup. following statement 

StalemetU showing the prevalence if Cholera among the Troops, Prisoners , and idle General Populer^ 

iion in the fourth group. * * c 
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104. In the Punjab, the stations of wliich constitute the fifth tp-oup of 
Cholera in the IPunjab gen* Prydcn s 'lubloS, the epidemic, as a whole, was 
eraUy loss severe than in 1867. much less severe than it was in 1807. In that year 
43,146 deaths from cholera, were registered, whereas in the past year the num- 
ber was only 9,258. The violence of the disfiase fell chiefly on a few places, 
such as Umritsur, Kohat, and Poshaw'ur. A glance at the map will show that 
a great portion of the province escaped. The disease prevailed chiefly in the 
months of July, August, September, and October. The deaths from (diolera 
reached their maximum at Umritsur in August, at Pcshawur in September, and 
at Kohat in October. The general history of the disease throughout the year will 
be fully detailed by the^anitary Commissioner of the Province, and illustrated 
by the annual mori.uary statistics which he has prei)ared. To its ai)p(!arance 
among the general population I shall not again refer, except in the case of tho.s(! 
districts in which either the prisoners or the troops have sulfered from it. 

106. The prisoners as a body preserved a remarkable immunity from cho- 
The prisoners as a body had lera. Out of an average strength of 12,381 only 43 
few oases. cases occurred, of which 22 w’ero fatal. The admis- 

sion rate from idicjjera among them was only 3’5 and the death rate 1-78 piT 1 ,000. 
Of the 29 jails only five sulfered at all, and in three of these, Sirsa, the 
Lahore Female Jail, and Kohat, the disease was confined to one or at most two 
cases. At Umritsur, although the city within the w'alls of which the jail is 
situated suffered so severely, only seven prisoners were attacked, of whom six 
di<?d. The most severe outl)reak vvjis at Peshawur, hut the particulars of this 
lyid of the disease as it appeared in the Umritsur Jail will he considered in con- 
nection with what occurred among the troops at these plaijcs. 


lOG. Among the Native troops individual cases occurred at several sta- 


ir ative troops at certain sta- 
tions wero attacked with un- 
usual violence. 


tions. At P(?sluiwur tlu'y sufftM-ed severely, 179 
having been atlacktsd, of whom 111 di«!d. In con- 
sequence of this outbreak the admission mto from 


cholera for Native soldiers in the Punjab, as a whole, amounts to 12T, and the 


dejith rate to 7 '33 per l,()(i0. In the. Punjab Irregular Force in tJic same way, 
owing almost entirely to the epidemic at Kohat, the admissions fnun cholera 


equalled 19'5, and the deaths 13'90 per 1,000. 


107. Among the Furopcan troops, quartered in the plains of this provincj;, 
. out of a strength of 13,2.53, including men, Avometi, 

ESopea^roops duo ol^st Jiiid childnm, 397 Wf?rc attackiid with choh‘ra and 257 
entiroly to the outbreak at died. The admissions and deaths from this disease 
es awur. province ivere, respectively, 29'95 and 19'39 


for the year. But a glance at the Table shows that these results, mo.st unsatis- 
factory as they arc, were duo almost entirely to Peshawur, at which station out 
of a strength of 2,050 no less than 377 were attacked and 211 died. 


108. The history of this severe outbreak and also of the disease as it 
Individual cases at certain attacked Umritsur, Nowshera, Kohat, and Buimoo 
stations. requires s}iecial attention, hutljefore describing w'liat 

occurred at these 8ta.tions, tin; individual oases ■which iverc re|)orted at certain 
ot her places deserve some notice. At ,lullundur, two eases, and at reroz(*pore, 
Scalkotc, Mooltan, and Pera Ismail Khan solitary cases t.o()k place among 
the European troops. Those at Jullundur occurred one in May and t he other 
in August, and both proved fatal. The first was that of the Prum Major who 
was admitted into hospital with cholera, passed through the sfiigos of 
collapse and of secondary fever, and then sucdiunbed to deliiium tremens 
which followed. Tho second occurred on the 22nd August. It was an un- 
doubted case of cholera and proved fatal in eleven hours. At Ferozepore a 
Corjioral of the 5th^Fusiliers was admitted on the 17 th August “ivith vomiting, 
cramps, coldness of* extremities, clammy perspiration, and sunken features.” 
lie sank rapidly and died. At Soalkote, on the 3rd June, an officer was seized 
with vomiting, purging, with cold breath, fingers shrivelled, and all tho symp- 
toms of cholera. His case appeared for a long time hopeless, but ho ulti- 
mately recovered. At Mooltan a soldier of the 109th was attacked on the 
26th June and recovered. At Pera Ismail Khan a suspicious case was 
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admitted into hospital on the 31st October ; vomiting and diarrhoea were suc- 
ceedfid by insensibility, and the man died on the 1th November. Several of 
these cases were not reported as cholera at all. The symptoms under which 
the Corporal at Ferozepore labored and died were attributed to a recent de- 
bauch, followed by exposure to cold and night air. The officer at Sealkote 
was believed to be suffering from the effects of drinking cold water when he 
was heated. At Dera Ismail Khan the man was returned as having died of “ as- 
thenic apoplexy.” But looking at the symptoms in each, and the position 
which these j)laces occupy on the map, it is difficult to avoid the conclusion 
that these individual cases occurring on the margin of the epidemic area were 
but indices o^ the same influence which was at work ip greater force within. 

TJmritsur suffered very severely from cholera. The town has a 
The outbreak in the city of population of nearly 131,000 inhabitants, and of 
Umritsur. thcso 3,041 fell victims to the disease. Deaths 

from cholera were registerc^d in all the early mouths of the year, with what 
accuracy it is difficult to say. On the 27th May a case regarding which there 
could be no doubt was seen and reported by the Civil Surgeon. The diseast; 
spread but slowly and was coufiruid to no particular quarter of the town. 
During May 10 eases were registered, and during the w’hole of Juno there were 
only 38. In the early part of July the cases continued few, but on the 13th, 
17th, and 27th of that mouth there was rain, and an increase in the num- 
bers attacked followed. On the 10th August the outbreak was at its height — 
118 persons died on th.at day. Altogether in August there were 2,330 deatjis 
fi’om cholera. In S<;ptember the number was 75, and in October only twp. 
On the 8th of that month the last death occurred from the disease. , 

110. By order of Ilis Honor the Lieutenant-Govcnior of the Punjab, a 

special Committee, of which the Sanitary Com- 
Bpociai Com- misgioner of the Province, Dr. Dcllenzy, was a 
member, assembled to enquire into the causes of 
this very lamentable mortality. The water-supply of the city they have reported 
to be dangerously impure. Although the history of the llrst case is obscure, the 
Committee consider it prolmble that cholera was introduced from the Eastern 
•Provinces, where it was ej)idcmic previous to the outbreak at Umritsur, and with 
whieli provinces there is now easy Railway communication. Besides the 
(deansitig of the city wells and the underground drains, and other reforms of 
less importance, they have recommended measures for providing a pure water- 
supply and a scheme of sewerage. For the water works His Honor has directed 
that a ))lan and estimate bo prepared, hut before sanctioning any general 
scheme of sewerage, he is of opinion that the experiment should be tried in a 
single street of the city. 

111. Among the prisoners there were only seven cases, of which six were 
Seven oases among the pri- fatal. The jail, as has been already stated, is ■within 

the (!ity walls, and any attempt at separation was 
therefore difficult. Quarantine was, however, carefully carried out as far as 
practicable, and no prisoner was allowed to work outside the precincts of the 
jail. The first man attacked had been in confinement for ten months. No com- 
munication could he traced which would account for his seizure. The water 
was of good quality ; Dr. Taylor does not think it could have been con- 
taminated by sewage, and as a precaution it ivas boiled and filtered before use. 
None of the attendants were attacked, and there was no evidence to show 
that the disease had been spread from man to man. It is worthy of notice 
that the prisoners were attacked between the 10th and 22nd of August just 
when the disease was at its height in the city. One move was made into camp, 
and the results were decidtxlly favorable. 

112. In the Fort of Govindghur, which lies close to tlie city of Umritsur, 
oiuBeB among the Enro- there was a^ small European Garrison, numbering 

poans in the Port of Oovind- 126, including soldiers and their families. The 

force consisted of a Battery of Artillery and some 
men of the 92nd Highlanders. On the 6th August, the very time, it will be ob- 
served, when the disease was gaining strength in the city, an Artillery Tnan ^ras 
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attacked and soon died. No communication could be traced, and there w.as no 
evidence of importation. Another case ibllonred On the 9th, two on the 12th, one 
on the 13th, and one on the 2l8t August. The other three occurred on the 2ud 
and 3rd September. No move was made into camp, hut after the case on tlu? 
21st August half of the Battery, was sent to the vacant cantonment harracks, a 
mile distant, and only one other case occurred amongst them. Altogether tlunv* 
were nine cases and six deaths. None of the ho.spital servants or attendnuts 
were seized. The Artillery had seven admissions, while the 92nd Highlanders 
out of a similar strength had only two, hut ho satisfactory reason t?au he assign- 
ed for the difference. 


113. The epidemie passed lightly over the Lahore District. The city and 
Cholera at Lahore believed the civil station suffered more than other parts. 

to have been imported from The first case is reported to have come by train fi'om 
Umritsur. TJmritsur on the 22nd July, and the first persons 

who were attacked in the city lived in the Sultan Serai, a part where travelh3rs 
from all sides put up. Dr. Smith, the Civil Surgeon, has no doubt the disiiase 
was directly imported from Umritsur. In the city w'ith a population of 8.5,000 
inhabitants there jvore 184 and in the civil station 71 deaths from cholera. 
Among the victims was an Araericsin Missionary. A Native Christian who at- 
tended him when ill w'as seized the day after his miister died. On the (evening of 
the same day the Native Christian’s wife was seized with cholera and died. 

114. The lunatics at Lahore suffered more severely than any other com- 
•harp outbreak in the Lu- munity at the place ; out of an average strength 

n|itio Asylum. ^ of about 200, 44 of them were attacked, and 33 

of th»8e died -of the disease. It commenced on the 5th September and 
lasted till the 29th. The first ciiso occurred on the very day that the supply 
of drinking water which had hitherto been drawn from wells was taken from 
the canal. The canal water was believed to he purer, and was therefore recom- 
mended for use, but it is not a little remarkable that with the first supply 
from the new source the disease ajipcared. Dr. Noil who was in temporary 
charge of the institution believes that the cholera poison was introduced into 
the asylum by the canal wat(3r, and in this opinion Dr. Smith concurs. Dr. 
DeRenzy, the Sanitary Commissioner of the Province, dissents. ITu has yioint- 
ed out that the establishment belonging to the asylum, to the number of 84, 
drew water from the same source as the luuatios and yet not one of tluim 
was attacked. The only difference in their case aj)j)carcd to be, that tlu^y drank 
it before filtration, while the patients drank it alter it bad passed tbrougli 
a rude filter of which sand was a part. This sand, he found, ^had been obtained 
from a very objectionable locality where it might easily have been contami- 
nated with impurities, and a fresh supply had been plimcd in the filters on the 
4th September, the very day before the epidemic commenced. The occurrenei? 
of 23 cases between the 5th and 9th favors the idea that a poison had been 
introduced among the inmates. Without offering any opinion on the yioint at 
issue, I may remark that the history of the disease and. of the circumstanci^s 
connected with its appearance in this cn-se suggests the m.any difficulties which 
beset such an investigation, and shows how essential it is that all the facts 
should bo most carefully and thoroughly sifted bcforis any conclusions can be 
safely draivn from them. 


115. The details of the cholera as it appiiarcd at Lahore have a special 


Meean Meer escaped. 


interest in connection with the large station of 
Meean Meer, which is situated about four miles 


from the city. In 1856 and ag<ain in 1861 and 1862, the troops at Meean Meer 
had suffered very severely, and in the anticipations which wer(5 made regarding 
the probable course of the disease, this cantonment was especially mentioned a.s 
a place which would probably be attacked, and for tbc safidy of which timely 
preparations should be made. These anticipations hai)i)ily proved fallacious. 
Prom its position Meean Meer was certainly in the vicinity of grave danger, 
but not a single case occurred among its garrison, or among the people in its 
bazaars. Latterly, canal water which had been introduced into the station was 
used for drinking, but I am not inclined to attribute much of the result to this 
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change. The water runs in an open cutting and is thus very liable to pollu- 
tion. Between the Kith and 19th Juno, and again from the 2l8t August to the 
2l8t September, a cordon was drawn around the station, and no egi*C8s or ingress 
was allowed without leaver. But the number of passes required for grass- 
cutters and other camp followers was so largo* that beyond inspiring confidence 
little good could have resulted from this attempt at isolation of the cantonment. 

116. In H. M.’s 88th Regiment at Nou'shora, including women and child- 

ren, there wore six cases and five deaths. The first 
A fow oasoB at Nowshera. occurred on the 10th September, the others all before 

tb(^ end of the mouth. No communication could be traced to account for the 
ai)i)earance of the disease. The station is close to the high road leading to 
Pcshawur, but stands at a considtirable distance from Native population. Mea- 
sures were adopted to prevent travellers entering from Pcshawur where cholem 
was very prevalent. 

117. The city of Pcshawur suffered from cholera even more severely than 
The epidemic in the Pesha- Umritsur, but it was not till the month of Septem- 

wur vaUey. General popula- hqr that it Was atta<!ked with any violence. The 

disease was so prevalent and fatal in the canton- 
ment that it will bo well to sketch its course among the people generally before 
considering how it affected the troops. The first case in the district occurred 
on the 14th August in a village (sailed Newdeh close to cantonments. Another 
followed there on the 20th. On that same day a case appeared in a village 
(Milled Luiidee wliicli is close to Newdeh. On the 1st September cholera broke 
out in the city, and from there it aj)p(jar(5d to spread through t)ie country. By 
the 13th it had a good hold upon all the irrigated portions of the districts But 
it was in the city itself that its greatest ravages were committ(;d. Its yirogress 
tlun'c was most rapid. By the 7th Sept(5mh(}r, the termination of the first M'oek 
from the date of its appearaiieo, 70 deaths from it had been registered. In 
the week ending the 1 tlh there were 361. In the w(?ek ending the 21st there 
were 467. In the weidc ending tlie 28th, 232. The disease then declined as 
rapidly as it had incr(jas(;d, and in the week closing with the 2nd November 
only 19 deaths had beim reported. 

118. Great as had been the sufferings of the peoph? from cholera in 1867, 

the epid(5mi(5 of 1809 fell on them with much 
gn‘ater severity. In one day as many as 90 deaths 

()c(5UiTe(l from cholera. In the nine w'eeks during which it lasted, out of a 
population of about 58,000, 1,180 died of it. A terrible tlejection came over the 
people. “ Days foj* public pi*aycr,” WTites Captain Watcrlield, the Deputy Com- 
missioner, “were appointtid at thcEedgah outside the city, and crowds* assem- 
bl(Ml to j)niy for the removal of the j)cstilen(;e ; and in the silence of the night 
the cry of l.he city might be clearly heard from the cantonment as a deputation 
from each Mohulla assembled, and following their Imam wandered through th (5 
streets, and at. given signals and stated intervals gave forth aloud the “ Yasecn” 
from the Koran and the “ Azan.” 

119. Nor did the villages ea(!ape. The deaths from cholera in them were 

estimated as nearly 1,200. In some of them its 
advent was must severe. In Tungoc, on the 2nd 

October, it suddenly atlackcd the student of a mosque who had not left the 
village for years, and that night there w^ere 45 cases out of a population of 
1,200. The details of the appearance and ])r()gre8s of cholera in the Peshawur 
valley have recently been en([uirod into by Dr. Ince, who w'us specially deputed 
by the Punjab Government to investigate the subject. 

120. Although very careful (inquiries were made at the time, all attempts 

to trace the disease in the P(is.hawur valley to im- 
portation failed. Dr. Poole, who was otfici'ating as 


Its great severity in the city. 


The disease in the TiUages. 


Ko evidence of importation. 


Civil Surgeon, states : — “ I can trace no sources of importation,” and the Sub- 
Assistant Surgeon, Cheytun Shah, gives similar testimony : “ No direct con- 
nection,” he says, "has been traced to exist between the first seizures at Pesh- 


1,09 i ptusBvtf were gniuted in August and Suptpinber. 



Cholera *1 
Epifemic. J 


SANITARY 


COMMISSIONER WITH THE GOVERNMENT 01’ INDIA. 37 




awur and travellers from the affected districts of IJmritsur and Tiahor<‘, who left 
wliilc cholera was prevalent there, although some such travellers have entereil 
Peshawur immediately before the appearance of the epidemic.” Dr. Delicnzy, 
the Sanitaiy Commissioner of the Punjab, has fully reported on the many 
defects under which the city labors, and especially on the great impurity of the 
wkcr-supply which reaches it in an open cutting from the Bara river, and is 
subject to all manner of contamination on its way. 

121 The strength of the jail at Peshawur average^ 411, and among the 
in the jau 31 prisoners at- prisoners the disease was severe. The fust case 
taoked. occurred on tlie l-lth September, and thrive otlujrs 

followed within a few hours. No direct communication could he traci'd, hut 
the disease by that time was raging both in the city and bazaars, and as there 
was no separate lock-up for persons under trial, there was every facility 
for the introduction of any contagion. A watcr-iioursc which first travor8e.s 
the cantonments and then enters the jail had been one source from which the 
suprdy for the prisoners had been drawn, and there is no question that the 
conditions to which this stream was subject before arriving at the jail ivould 
admit of almost any degree of contamination. As soon as the disease broke 
out this water-course was cut oil' apparently wilb good effect, and cholera ap- 
peared again to bi’ftak out when the stream was again allowed to run through. 
Nearly 200 prisoners w(!re removed into camp with decided benefit. Of 31 
cases which occurred 13 proved fatal. 

122. In the bazaars belonging to the cantonments the disease was also 
The Native population of veiy prevalent. On the 4th September Hie lusf. 
cantonments suffered much. ease was repoi'tcd in the o udder, from tliat day 
to* the 10th 2Q ‘deaths from cholera had been registered. It then rajndly 
increased, and "between the 11th and 29th, September 330 deaths had been 
recorded.* The daily maximum was reached on the 20th, when the number was 
12. Prom the 30th September the epidemic declined, and the last death from 
the disease was registered as having occurred on the 21st October. Cantonment 
rc'dstration is still most imperfect and unrcliabh^ but the facts here stated 
arc of interest and cannot be far from the truth. The day on which the 
heaviest mortality took jdaco corresponds with the height of the outbreak 
among the European troops. 

123 When cholera appeared at Peshawur, the European Garrison eon- 
ocnaral results among the sisted of two llegimciits of Infantry and four 
tr^^ Batteries of Artillery; of Natives therd were two 

Begiincnts of Cavalry, three of Infantry, and two Companies of Sappers and 
Minors. Before entemg into the detailed history of the disease in these 
different bodies of men, it will be well to state generally Inftv many cases ol 
cholera and how many deaths occurred in each during the epidemic 
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121. As the epidemic amonj? the Native soldiers was much less severe, and as 
Native Troops, 18th Bengal regarding it are more simple, it wdll be con- 

Seath?^ 08*08 and 18 venient to dispose of them before attempting to state 
^ clearly w'liat ocourred among the European portion 

of the garrison. In the 18th Ecngal Cavalry tlie first case occurred on the 8th 
September. Their lines were close to the Sudder Eazaar, where the disease had 
already establislied itself. The sowai’ attacked had been in the city within a 
day or two of being seized, but no other communication is traceable. The drain- 
age of the lines iras bad, they wore much overcrowded, and as each man was 
allowt'd li private latrine close by his hut, their sanitary condition was very far 
from satisfactory. The water was drawn from a tank in the centre of the lines, 
and this sujtplied by the cantonment stream, which is most impure. The llegi- 
ment was moved under canv'as, and the medical officcis l)r. I’oole, is of opinion 
that the movement had a decided effect in cheeking the disease ; the last case 
occurred on the 2nd October. The total admissions were 31 and the deaths 18. 

125. The 19th Bengal Cavalry lines were on the extreme left of tlm can- 
19th Bengal Cavalry 22 tonment. A case occurred among the men as 
casos and 9 doatha. early as the 13th August; the second was on the Gth 

September, two .days after the disease had first appeared in the cantonment. 
No communication (?ould be traced. The lines Avero very defective, the drainage 
indillcrent, the huts ill ventilated, and in some casos the floors Avere below tlic 
hmd of the surrounding ground. The men dr.mk water from a covered tank, 
Avhich is supplied by the cutting from the Bara river. As it passes through 
villages before niaching <;antonmonts, it is vei’y liable to contain impurities, 
and the mixture of choleraic discharge's with it was not impossible. The 
Natm^.s, however, generally prefer it to well water. On the 2Jst September tlie 
llegiment moved into camp and rcmaintnl there until the 'opidonwc had 
entirely ceased. In .so far as this movement took the men from their close, ill 
A'ontilated Imts, Dr. l^ atsoii believes that it was bcncticial; 22 men wore attack- 
ed and 9 died. 


120. In the 3rd llegiment Native Infantry a earap-follow'er was seized 
twi Iff T Sejdember. This was the first case in 

try 36 caaos and 20 deaths. Jiegimont; two others followed On the same 

day. In none of them could communiisation w'ith 
any previous case be traced. The lines of this Ilcginiont were crowded and 
ill ventilat(Hl. The drinking water flows down the centre of them in an open 
channel or (Iraiu. A latrine, for the use of the troops, oiampics a jdacc within a 
nnv yards of this ivatcr-eourso, and as it is without a ro^f the sewage may easily 
be washed out by rain. At another part of its (!ourse in these lines this stream 
of water used for drinking runs within six Aict of a private privy W'hich is 
o])cn, and Ironi whidi sewage must escape. This water is doubtless sidijcct to 
every torm of eontamination. Ilie Il<?giment moved into camp on the parade 
ground, Imt no particulars are gii'en and no opinion expressed on tho results. 
Altogetluir 30 sepoys W'ore attacked in this corps and 20 died. 


127. In the 19th Punjab Native Infantiy tins first case occuired on tho 

19th Punjab Native Infan- 5 communication was trviccahle. 

try -43 casos and 27 deaths. scpoys imts aro close, coulinoa, and ill ventj 

and being sunk rather than raised, they must 
be damp. The^ water-supply is drawn from a similar source to that just 
described .‘ind is liable to iik(' dangers. On the 25th Sc^ptombor, after 31 cases 
had occurred, tho lines won; vacated, hut as tho epidemii; was then on the decline, 
it is difilcidt to say how' far this move affected the results. This llegiment 
.suirered more severely than any of tho other Native Infantry Corps. "Of 43 
cases 27 proved fatal. 

12&. In the 25th Punjab Native Infantiy the first case occurred on the 

M.1. H.«ve I„f„. oouW '» gi™ 

try 24 cases and 22 deaths. 1 '^‘'itci’-SUpply is the same as that al- 

ready described. The medical officer is of opinion 
that, bad as the supply undoubtedly is, there is no evidence to show that it W'as 
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tli'c mcan.s for oommimicating or spreading the disease. Tlie llcginicnt did not 
move into camp till the 2nd October. As regards any advantage that was 
derived from this move, it is to be observed that the cjiidemic ceased generally 
throughout the cantonments immediately afterwards, and that no opinion (%an 
therefore he formed of the results. In this llegimcnt 21 sepoys were attacked 
and 22 died of cholera. From the 28th Native Infantry no report has been 
received. There were 20 cases in it and 11 deaths. 

129. On the 18th September ono of the camp-followers of the Sappers 
Sappers and Miners were Miners was attacked. The case could not be; 

early moved to Cherat. traced to contact, (utlicr direct or indirect, with any 

of the pi-cvious cases which had occurri'd in the cantonme.nt. The lines ar<! 
described as being in a defective sanitary condition, and the water is open to the 
same serious objections as have been already stated. About the end of August 
nearly the entire strength of both Companies was sent to the hill of Cherat to 
prepare earn})! ng grounds for the Eurojiean troops. Some time after their arrival 
a corjioral and three men went to Peshawair for supplies. The day after their 
return to Cherat one of them was seized witli cholera and died, and three days 
after that another corporal who had not been away from Cherat was attacki^d 
and died. • 


130. The E.'Battory A. T$rig.ade 11. H. A. and the 11-1 9th It. A. were both 


In the Boyal ArtiUory. out 
of 4 Battoriofl, thoru wero 66 
CMOS and 40 deaths. 


attacked on the 12th September. In 1-22 there was 
a ease on the day following, but none in llie 11-A 
It. H. A. till thel'sth. In the ease of none of the 


Batteries could the otumrrence of the first casii he traced tocomninni(?ation with 


afly person suffering from the disease. The watiw-supply of tlu^ Artillery is drawn 
fi?)in Mackeson’^ well ; its quality is reported to be oxiu'lh'ut, and contamination 
by sewage of any description declared to he imyiossible. 31ie E-A Battery 
R. IT. A. marched to Buddcc Bhair on the 13t]i September and I’omained in 
camp till the close of the epidemic. The move is reporl ed to have had a de- 
cidi^d influence in chocking the disease. On the 21st the B-A Batteiy R. H. A. 
also march(*d to Buddoe Bhair Avifh good results. On the 1 1th September, 
B-19 and 1-22 marched to the llahlozaie camping ground, 13 miles from the 
cantonment. Intheojunion of the medical ofiBcer the movci tended to check 
the disease. In connection Avit.li the epidemic in these two Batteries, it is 
worthy of note that no less than ten Natives belonging to the hospital estahlish- 
ment were attacked ; eight of them w'cre dhoolcy bearers avIio had been em})loyed 
in rubbing the sick and tivo Avero sweepers. Out of tlio lour Batteries, includ- 
ing men, AA'omen, and ndiildren, there Avere 50 eases and 10 deaths from 
cholera. 


131. In the 36th Il.cgimcnt cholera first appeared on the 11 th September. 

intho 30th Bogiment-202 ‘‘ 1 "^ ''itli a pro- 

easos and 117 deaths. vioiis case. The water flraiik by the Uogim(?nt was 


taken from the Bara cuttinp; wliicli runs through their lines. When ilie man 
was attacked on the Hth, the Company to which he belonged was ixnmcdiately 
jdaced in tents in the harrack sipiare. On the 13th a second case having 
occurred, the Company in which it appeared was also encamped there. On the 
15th and IGth two cases occurred in hospital, and the buildings were at once 
vacated. On the 10th the whole llcgimont encamped on the parade ground. 
On tho 17th there was a fifth case. On the ISth the disease showed itself in 
great violence; thci'c wero 29 admissions on that day. In tho afternoon of the 
iStli there was a storm with lunivy rain. Next morning the Regiment, having 
procured the requisite (sarriage, wliich was obtained with much difficulty owing 
to the great sickness among the people in the valley, marched to Bara Fort, eight 
miles from cantonments. But before the march could be made many Iresli 


eases bad occurred. On that day altogether there were 32 admissions, of which 
six took place after •reaching Bam. Cases continued numerous. On the 23rd 
Se})tember they moved to the south of the Bara river, about 1^ miles from the 
first cncampmont. The disease still continued to prevail. On the 2(>th they 
again changed ground about 1,000 yards up the stream, and here tho epidemic 
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moderated. The cases were few ; among them was T)r. Bell, the Surgeon of 
the Begimcnt. On the 3rd October they recrossed the Bara and encamped a 
little above the spot first selected, and there they remained till the 11th October 
without any fresh admissions. On the 13th, at iturree-Sing-ka-Bourj, the 
disease reappeared, and the Begimcnt retraced its steps to the ground near the 
Bara which it had just left. The last case occurred on the 20th October. 
Tlie Regiment did not return to cantonments, but marched to Ilawul Bindeo 
across country, avoiding the station and the main road. In this terrible out- 
break 180 men were seized with cholera, and of these 100 died. 

132. No carriage was availabla to remove the families, and they remained 
Women and children left in the cantonments throughout. Out of 42 women, 

behind in ountonmonts. 9 , and of bO children, 10, were attacked. In the 

depot in cantonments also 75 men remained behind, 12 of these being cases of 
cholera left in hospital when the Begimcnt marched. Six cases occurred in 
the depOt among the men. Including men, women, and children, the cases in 
this Regiment numbered 202 and the deaths 117. I)r. Summers, the Deputy 
Inspector General of Hospibils, in his Wiport on the epidemic in the Pcshawur 
valley, remarks; — "The seizures amongst the iMirsonal attendants were as 
follows : the Surgeon and one orderly amongst a tohil of 1 9 orderlies employed 
ill the hospital. Of 99 Native servants belonging to the hospital, eight 
w'cro seized and six died. In this Regiment it was especially observed that 
convalescents from fever, diarrhma, and dysentery, and invalids and time-expired 
men, w’ore principally attacked.” 

133. On the lltb September, the same day on which the first case occur- 

in the 104th Begimont-119 ^Oth Regiment, three men were scizodlh 

oases and 77 deaths. the lOttb, and Oil tlio day followiiij;» two move wdre 

attacked. On the 13th, after five eases altogether had appeared in the Rej^nient, 
the left wing, consisting of 197 men with 9 officers, and arranged in such a way 
as to include the affected Companies, marched to Ohumkunnie. On the 14th, 
to Oomar ; on the 15th, to Julozaio, and hero they halted till the 27th. A 
The Left Wingremovodfrom of diarrhoea prevailed in the wing during 

the valley on tho IStb had tins halt, and three eusi^s oi cholera occurred, oi 
three oases. which two were fatal. With tho exception of these 

throe cases, tho wing altogether escaped, and arrived on tho 30th September at 
Chcrat, a hill about 30 miles from PesUawur and 5,000 feet in lieiglit. 

134. The right wing, numbering 278 men and 17 officers, unhappily was 

much less fortunate. On tho 13tli September, some 

on^ttfe? 7 th,*hl 208 Si 2 '^®”' ^'"*0 marched, one case 

occurred among them. On the 14tli there was one, 
on the 15th two, hn the 10th one. On the morning of the 17th they marched 
to Ohumkunnie, and on that day after arrival in camp there were four eases of 
cholera. The men w'cre lute in reaching the ground, and so it was determined 
to halt for a day. On the 18th there were 15 admissions. On the afternoon of 
that day, about 5 o’clock, there was a storm of dust and rain ; part of tho same 
storm which was observed in the cantonment. Next morning they moved 
two miles off to some rising ground. Cases W'crc coming in fast. This 19th 
was their Avorst day, 27 soldiers having been attacked on it. Prom this date 
the disease began to decline. Tho last case occurred on tlie 29th, and on the 
7th October both wings of the Regiment were together at Chcrat. When I 
saw them there on the 25th November, they were in excellent health and had 
only 13 sick. 

136. The contrast between the experience of the two wings of this 

Regiment is most marked. In the left wing, which 
Contrast betwera the marched out on tho 13th September, two days after 
olSoraT® tlie disease had attacked it, there were three oases of 

cholera and two deaths. In the right wing, which 
did not leave till the 17th, there were G8 cases and 42 deaths. The details 
of these arc given in the annexed statement. 
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iSltUitment iltowing the dates on which the cases awl tleiUhsfnm ('Mera occurred in Um l/ii/hi iTou/ «/' 

the 104^» l{e.yiiuent while on their march. 
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. — 

Date. 

Place. 

A dmittud. 


17th 

Sept ... 

Chumkimuie 

3 

0 

18th 

>1 ••• 

Ditto 

15 

c 

19th 

») 

2 miles from — 

27 

5 

20th 


Ditto ... ... , . . 

7 

9 

21 8t 

••• 

Oumav 

0 

4 

22nd 


Oomar[)ayan ... 

•j 

3 

23r(l 

>1 

Ditto 

3 

.3 

24 th 

»> ... 

Ditto* ••• 

i) 

2 

25th 

j» ... 

Jnlazaie 

0 

0 

20th 

» ... 

Ditto ... ... 1 

.s 

2 

27th 

11 

Ditto ... ... ... I 

1 

1 

28th 

» 

Ditto ... ... ... ! 

1 

2 

29t.h 

»» 

Shahkote ... ... | 

2 

1 

30th 

n ... 

Ditto ... ... ; 


2 

3rd 

Out. ... 

Ditto ... ... ... 


1 

5th 

)» 

pitto ... ... ... * 

► 

1 



Total ... ... 

G8 I 

1 

■12 


130. After both winj'S of tho Regiment had left Pesliawiir, there still 

remained 132 men, who were partly on duty in th(( 
dopftt loft .behind in and partly in hospital, and beside.s there were 

43 women and 55 children, all of whom stayed 


ffho 

oanton|pent8 had^many oases. 


hohiod in cantonments. Out of tliis small strength, 38 cas(*s of cliolem 
occurred in I’eshawur after the tw'o wings had marched. Of the men, 30 in a 
few days joined the head quarters in two parties of 18 each, hut. as t wo of them 
were attacked with cholera soon afterwards, it was considered more prudent 
to prevent any further parties from coming from cantonments. In considering 
the number of oases which occurred in the depot in cantonments, the early 
Himoval of 36 of the men must he taken into account, as well as the fact that 
the fort, where a considerable number of them were on duty, almost entirely 
escaped. 

137. The sanitary condition of Peshawur has liecn very unsatisfactory. 

, In addition to its unfavorable situation in a valley 
nearly all sides by hills, special cii'c-um- 
stances have contribuwjd to add to its delects. 
When the cantonment was originally occupied by us, and for years afb'rwards, 
the country was in a veiy unsettled state, and it was therefore essential to make 
the station as compact as pos.siblo. The lines arc thus very close together, 
and much crowded in themselves. Even now it is not considered safe for any 
person to go any distance from them after dark, and to obviate this dilhculty 
latrineg have been provided for the Native soldiers close to their huts, and what 
is much worse, close to tho strciun, which supplies their drinking water. TJiis 
stream is a small cutting fed by the Bara river which flows through tho 
cantonment, and which has been frequently mentioned in connection with the 
many impurities to which it is subject. Its possible connection with the 
cholera wdll bo referred to hereafter in discussing the facts which h.avc been 
brought to notice in this epidemic. 

338. Tho small fort which is close to the city, and which is held by a 

garrison of 32 European and 75 Native soldiers. 
Immunity of the Fort. almost entirely escaped. ITerc quarantine was en- 

forced, but it appears to be very doubtful how far the favorable results are justly 
astjribable to this precaution. All the Native inhabitants w ent outside eve^ 
morning, they cooked outside, and all the water for the use of those within 
was brought from a well in an adjoining serai. The rations supplied to the 
Europeans and the supplies used by the Natives, must all have come from tho 
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city or the bazaars. It has been stated that the fort entirely escaped the cholera, 
and this was frequently mentioned to me as a fimt during my visit to Peshawur, 
but on more minute enquiry I found that one soldier of the 104th had been 
attacked, and on reference to the detailed account of the epidemic in that 
Eegiment, I find that ho was admitted from the fort with cholera on the 
23rd October. This solitary case does not, however, contradict the statement 
that the garrison of the fort preserved a singular immunity from the disease. 

139. In both the town and district of Kohat and especially in the former. 
In Kohat the Native troops cholera.WM very severe. Although almost entirely 

forming tho garrison wore at- confined to tlie month 01 October, the numbers 
tackod with unuBxiai violence, that fell victims to it during its short visit were 

very numerous. Tho first case known to have occurred throughout tho district 
was seen on the 29th September in the jail which is situated within the town. 
As soon as it was known that cholera prevailed in Peshawur, quarantine was 
established, and the Civil Surgeon expresses his opinion that the disease was by 
these arrangements prevented from entering Kohat for a time. On the Native 
troops in the cantonment the chief violence of the epidemic fell. 

140. At the time the cholera appeared, the garrison which was entirely 
General facts connected composed of Native troops consisted of three Bat- 

with the epidemic at Kohat. teries of Artillery, one Eegiment of Cavalry, and 
three of Infantry. Prom none of those have special reports been received in 
answer to the questions which were issued, and there are thus some points of 
importance on which no information is available. Dr. Kelly, who was in medical 
charge of the 1st Punjab Infantry at the time, has been good enough *to 
furnisli a general account of the epidemic, from which the follb^ing interesting 
particulars are extracted 

I am unable to state accurately when the first ease of cholera ooeurred, or where it occurred. 
The followini? is a general sketch of the epidemic. During tlie month of September 
quotidian intermittent fever was very prevalent in Kohat. Diarrhcea in some instances 
aceompanied the fever, but was not severe or obstinaiti ; there were few admissions on account 
of diarrlicea and dysentery, as the following table will show : — 


collies. 

Admittod for l>j8cnterj, 

AdniiUiHl for Oiarrha'a. 

14tli Punjab Cavalry 

2 

0 

Ist Punjab Infantry 

4 

Vt 

2nd Punjab Infantry 

U 

11 

4tli Punjab Infantry 

• 

7 

7 


During October there were still fewer cases of diarrhoea or dysentery, but in September and 
October several cases of a peculiar form of disease occurred, the chief symptoms of which were 
thin watery stools, vomiting of a clear fluid, and some degree of collajise ; these symptoms 
in most cases occurred in the subjects of fever, constituting the ‘ pernicious ^ fever of some 
writers; the symptoms closely resembled cholera, but they are distinct and diflbrent diseases. 

“About the 10th September, a seven days^ (luarautine was established for all person^H coming 
from Peshawur, but though it is stated that a few eluded the vigilance of the quarantine 
ofiicials, it is certain that the number was very limited; the nearest and largest of the quar- 
antine camps was about five miles distant from Kohat. The quarantine camps were not broken 
up till the middle ol* October, when the disease was raging at Kohat ; no case of cholera 
occurred in any of the quarantine camps, nor did the Afredees, who live in the Kohat Pass and 
in the hills between Peshawur and Kohat, suffer from cholera. 

“On the 21)tli September, Dr. Ross, the Civil Surgeon, saw the wife of a Native gentleman 
who lived in a village about 150 yards from tho Oenered Hospital, which is situated on the 
east of cantonments : from the history of the case and the symptoms present, he believes that, 
she was suffering from cholera. She became ill on the 28tli, and died on the 3()th September. 
On tho 30lh September a true ease of cholera occurred in this village. Now, it is stated that 
one of those who eluded the quarantine oflicials was received into this village and even into 
the house where the woman died, but whether this report is true or false, I have no means of 
ascertaining, though from the various phases the story assumed, 1 am inclined to think that 
the authors of it, feeling convinced that the outbreak must bo due to contagion, were too ready 
to believe a statement which coincided with this theory. 
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^^Tlie first reliable case of cholera occurred on 29tli September in the Kohat Jail ; the? 
prisoner was four months in jail; he was in no respect differently cireumsiam'ed from the other 
prisoners; he died on the 30th. The Jail Darogah died-of cholera about the middle of Octo- 
ber. It is right to state that the prisoner who died on the 30th September passed wmie |)ink- 
coloured stools, but the general character of his symptoms and discharges was that of triu? 
cholera. I did not see this case. Now, no explanation can be offered as to the origin of 
cholera within the Kohat Jail; its sanitary condition was excellent, the prisoners were remark- 
ably healthy, and there can be no suspicion that any one connected with the jail hud lately been 
in contact with cholera patients. The prisoner who died was attacked while at liis work. 

"On the evening of the 2nd October, a barber of the 4th Puiijub Cavalry was attackc<l 
by cdiolera ; he died cliiring the night. From this date cases began to occur here and there in 
cantonments and in the neighbouring villages ; but as no accurate records have or could he 
kept, it is impossible to trace the history of the outbreak in any i)articular llcgiineuior village. 

"The 2nd Punjab Infantry oontract-ed the disease while in camp; this liegiment sulIcnHl 
most. 

"The Ist and 4th Punjab Infantry remained in cantonments and suffered comparutively 
little. 

"The two Batteries of Artillery moved into camp as soon as the first case of cholera 
ap|)eared among the camp-followers of one of them; this man was left behind. Beth Batt,(?ries 
suffered oonsiderahly. 

^‘Thc 4tli Punjab Cavalry also moved into camp wli^n the dist^jise ap])(jared and suffered 
severely. 

" These are bare facts of which I do not pretend to offer any explanation. 1 cannot s:itisly 
myself that there was anything in the inett?orologieal phcnoimma that preceded or accompanied 
this outbreak which can be ftiirly proved even to prcdis|x>sc to cholera. The drinking water 
of Kohat is impure ; the chief impurity is organi<j matter, or the products of decomposing 
organic matter : malarial fevers, dysentery, diarrhtca, and j)ncumoniu, and cholera, when it occMirs, 
ara severe, and this severity is said to be mainly due to the impurity of the drinking water, hut 
th^ arguments in support of this theory are not eonelusive. The hud elfeets of impure drinking 
water not dtfuiiid, but facts do not support the exaggerated views which some entertuiu oii 
this subject. 

" Diseases which are said to he due to impure drinking water, and those whitjli have not 
this origin, are alike severe at Kohat, but the cause of this severity is unknown, though iinpun* 
drinking water is one of the fae.i/ors. 

"The iollowing table shows the admissions and deaths from cholera : — 


CORPS. 

AdniittPfl. 

. . . - 

Uivil, 

4th P. Cavalry 

71 

»>4 

iBi P. L. F. battery ... 

RK 

21 

P. M. Batti^ry 


J7 

Ist P. InlaTitry ... • 

40 

20 

2ncl P. Tufiiiitry 

lU 

ss 

4th P. Infantry 


:n 

— .... 

Total 

im 

250 


"This return includes the camp-followers; most of this class who were attacked died.*^ 


111. The water-supply of Kohat very much resembles that of Pesh- 
^ , A 1 . 4 . awur. It is chiefly derived from open cuttings, 

is very impure. which arc liable to every form ot [)ollutiori. Prom 

one of these a large tank is supplied ; but “ before 
reaching this tank,’* observes Dr. D(;Ronzy in his aeeount of the town and 
station of Kohat, which is appended to his annual sanitary report of the Punjab 
for 1868, “ it receives the overflow from the station plunge-haib, and continu- 
ing its course in an open masonry drain, it forms a lounge for dogs in the hot 
weather, and receives the drainage of the adjacent surface which is the urinal 
of the garrison.” 


14j 2. In the hope of preventing the entrance of the disease int^) Bunnoo, 
_ _ Ai. 21 very" strict quarantine was kept up, but on the 

muolUe^^vero?^ ^ 3rd November it appeared among the people. On 

the 7th it showed itself in tli(> city ; on the 8tli 


it attacked the cantonment. A sowar belonging to tln^ Ist Punjab Cavalry 
had spent the evening of tho 7th in the city with a prostitute. Next night 
the woman was attacked and died, and the following day the man himself was 


seized. On tho 10th a second case occurred, and tho Regiment moved into 



4“4i 


SIXTH ANNUAL KBTORT OF THE 


[Section I. 


camp. Tlireo others followed on the 24ith, and then the disease ceased. The 
other troops at this station suffered even less than the Cavalry. With the 
exception of Bunnoo and Kohat, and also of Murda,n, where three soldiers were 
attacked, the stations occupied by the Punjab Frontier Force altogether escaped. 


143. The general results of the epidemic as it affected the Punjab, 
statement showing the com- the fifth group of stations, which has just been 


parative prevalenoe of cholera 
in the districta and stations 
of the Punjab during 1869. 


considered in detail, will appear from the fol- 
lowing table : — 


Stutement nhowliuj the comparative prevalence of 


Cholera in the iJintricis and Statiom of the Punjab 


duvhuj JS69 


STATIONS. 


Hohtuck 
IliKaar 
SirHtL 
K uriial 
L* lubulla 

„ (iaiig at J hugger 
TiOndiatm 
Pliilluur 
JulluiiUur 
Fero/epor*' 
llmriUur 
Mcean M«er 
Lahore 

„ Female Jail ... 
.. Fort 
Sviilkotc 
(loorduHport! 
(loojratiwalluh 
Ooojnit 
Shuhpoor 

Jholtun . . 

Montgomery 

Mooltuu 

Jbiing 

Hern Gazet* Klum ... 

Dera Ismail Klmii ... 

Allock 

Kohat 

Uuiiuoo 

Hnwul Pimlw 

Cninpbtllporo 

Tiilhiguiigo 

Nowshcru 

PuKhuwiir 

Outposts of Peshuwur 
Troops on luarub, PuU' 
jttb 

Mnrdau 

AblKittiibful 

Uujimpori' 

Bbawulfiore 



144. Hegarding cholera in the Cauhul country very little is known. On 
Very little ic known of the the 11th Novemlier 1869 it was reported that 
cholera in Oaubui. «« cholera and fever had largely spread in .Tellalahad 

and the neighbouring villages. A dtUc runner, who brought the dftk of the 21st 
October last from Poshawur, diodatFuttehabad; his hag was brought to Cauhul 
with the d&k of the 24th idem by other runners.” On the 16th November it 
is stated that ” cholera is slightly decreasing in Jellalabad.” In a subsequent 
report, dated the 23rd November, it is mentioned that ‘.‘cholera appeared at 
.Jellalabad and spread to the surrounding country as far as Futtehabad, Bala- 
bagh, Numlah, and Gundamuk, and after lasting for about a month and a half 
has entirely disappeared, except in Koonur, whore cases occasionally occur.” 
Beyond these incidental notices, which have been collected from the records of 
the Foreign Office, nothing is known regarding the appearance of the disease 
in Cauhul. 
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145. The immunity from cholera, which the hill stations generally enjoyed, 

immunity of w very remarkable. Including those where Native 
the hiU atationa generally. soldiers are located, there were 18 different places 
on the hills where troops wore stationed during the time the disease prevailed 
in the plains, and in only two of these did any case occur. The two exceptions 
were Shillong, where sepoys and prisoners both wore attacked, and Subathoo, 
where the 4l8t Regiment suffered more severely. No particulars have been 
received regarding the few cases at Shillong. The outbreak at Subathoo 
requires notice. 

146. The first case among the soldiers there was reported on the 6th 

August. A native servant in the employment of 
™ ‘ a resident in cantonments had died of the disease 

the day previous, and it’is worthy of notice that one of the children, of whom 
this servant had charge, was afterwards attacked and died on the 12th 
August. Excepting these two cases, the non-military population of the. 
cantonment and of the basaars, both European and Native, entirely escaped. 
It was rumoured that the disease had been introduced into the station by the 
native servant of an Officer on his way to Simla, who was attacked at 
Subathoo en route, and afterwards died at Simla. « But although the fact of this 
servant’s death at SimlOj is beyond doubt, and although it is also clearly 
established that he died of cholera, and moreover although there is ground to 
believe that on the night of his stay in the Subathoo bazaar ho was suffering 
from choleraic purging, there is no evidence that the cases which afterwards 
occurred had any connection with this man’s illness. The sanitary condition 
o^ the station was reported to be good, the water wholesome, and not liable to 
contamination. •After 17 cases had occurred, the regiment was moved on the 
1st and 3rd SejrtiomJjer into camp in two detachments, one occupying ground 
on the Banaloghi ridge opposite to Subathoo, and the other at Solon. Among 
the first of these, three cases occurred after leaving cantonments ; they then 
moved to a higher part of the ridge, and the disease ceased. The other party 
had one case and only one in camp. The medical officer is doubtful how far the 
checking of the epidemic was duo to these movements. Altogether there were 
28 cases and 19 deaths ; out of these 6 were attacked in the cantoiuncnt hospital. 

147. The remarkable immunity from cholera, which the hill stations 
Statement ehowing the re- enjoyed, is strikingly shown in the annexed state- 

markable Immunity of the ment. It is to be observed that Subathoo, the only 
hill Btatione. which the European soldiers were attacked, 

is of lower elevation thjin any of the others. 


Statement ehowing the remarkable immunity from Cholera of the Hill Slatione in the Bengal 

Breeideuey during ] 869. . * 
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Shillong 

5,0tM» 




818 

10 

3 

58 

12 

u 

DurjeoUiig DopOt ... ... ^ 

7.167 

io5 






”62 



Darjcoling ... .. j 

127 



^5 





Almorah 

5.350 





... 

132 

... 


llaneekhot Road ... 

6,377 

198 





... 


... 


NyneoTal 

6,400 

534 


... 





... 


Laudour 

7/4588 

2H3 









Chuckrata Road ... 

6,060 

930 







... 

... 

Subathoo ... ... 

4,253 

1,010 

28 

19 

..a 




... 


Pugshai 

0,100 

1,073 






••• 

... 


KunAowlio ... «... 

0.335 

401 



... 




... 


Siiiilu ... ... 1 

•Tutogh ... ... J 

7.100 

100 



142 



... 

... 


Kaxigra 

2.424 

81 



682 



123 


... 

Dhiirtniala 

6.110 

108 





... 

... 

lload-iiiaklng Detachment, Dalhoune Hills.. 

8,000 

516 







... 

••• 

Murroo Dopdt 

7,800 

672 



102 



... 

... 

.»• 

KtMul-making Detachment, Miirree Hills ... 


009 






... 

... 

Biikloh 




.. 


670 

V...., 

, 

... 

- 
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148. In- concluding this portion of the report, it will be advisable to 
, * , append a general statement showing tlie admissions 

Siong*^KSp6Mr deaths from cholera among British soldiers 

wonwn and ohlldren, and throughout the Bengal Presidency, dist inguishin g 

I^^ngto“lroTinoeI?*^**“ among men, women and children, and 

at the same time to give the number of deaths from 
cholera registered among the general population, the distriets being arranged 
not according to the distribution of the disease, but according to the local 
Government or Administration to which they belong. 
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Statement tkamng the total admieeione and deaths jftom cholera among European troops, 
women, and children, at each station of the Bengal Presidency during the year 1809.’ 


ATIIBAIII SfftBirOtH VOB9HB 
12 MOHTHB. 


iBKlMtOHi AW DxatKB. 


llATlO FBk 
J.O(N>OF 
Hteknoth. 


Cbinrarah 1 )et>iH 

Invallda ik Volaiiieenon the mtroh 


I f| Fort William 
SJ ' Dtun* 1 >am ... 

O ] Bariuek}M)re 

t; 1 1 llerluuniHint (R inontbR) 


123 19 

HI 


f • Haxareebangh 
I ! Diuapore ... 


I Diuapore ... 

Honarea 

Cliunar 

FyEAhml (10 montha) ... 
Uoy Bareilly (10 moutha) 
Lttcknuw ... 

Heetaporo ... 
FiiUoiiRiirh ... 

I Cawnpure ... 

C Allahabibd ... 


fihahjehanporo 

UarJlIy 


Uareilly 

Uoradabail 

lC<iorkee 

Mooru% 

Delhi 

Muttra 


f Affm 
Morar 

I Gwalior Citadel 
^ Seepree 
I Jhanide 
I Nowguiig ... 
j Baugor 
V Jubbolpore ... 


004 fi» 117 1,110 

6(X) 63 H2 m a 

3»6 40 01 m 

103 I 0 20 1.12 1 

l.lKVi i 200 81<n ^412 3 


867 72 126 


780 104 1 H 2 

64 M 118 
2.279 HIH 616 

6.32 73 08 

102 21 61 

1.040 122 146 

870 00 172 

8.162 r.OOl i;il 26 

466 63 77 

783 78 144 

812 36 47 

872 86 48 

1,421 101 804 


1,072 24 

2.37 


8.107 78 

703 M 

264 

1,810 20 

1,141 117 i 


684 2 

1,005 

304 

466 ...... 

1,910 16 





A 126 482 7 M 

"^HoT 60 07 

182 10 14 

61 1 60 100 

170 10 83 


Uml>alU 



JuUunder ... 



Keroxepore ... 



Mooltan 



Dera Ismail Khan 



Bealkote (10 months) 



Govindgurh... 



Fort l^hore... 



Meean Meor... 



Rawnl Pindaa 



Campbellpore 



Attoek 



Nowshora ... 



Pasbawnr ... 




170 10 83 

892 70 no 

040 02 101 


187 217 

101 148 

04 IM 
104 166 


04 173 

4 4 

1 8 

127 167 

173 216 

8.3 48 

5 H 

64 04 


1.068 

1,081 106 


1,078 63 

g(ie 13 

6,486 246 132 

1,670 

1,022 2 

1.146 1 

1,128 I 

09 I 

1,378 

126 6 

H4 

1 , 26 « 

1,»56 

4 H 8 

179 

660 8 

2,060 828 


10,680 1.060 1,664 18,263 I 8 . 3(1 


f I Darteelint Dap6i (0 moniha) 
Daijeelinff ... 

Raneekhet Road (7 nionthi) 

Kynee Tal (8 montha) ... 

Landour (7 montba) m. 

Choekimta (8 months) ... 

JutoghlT months) 

Vnbathoo (10 montha) ... 

Dogahale (10 montha) ... 

KossowUe (0 montlit) ... 

Kangra 

I Dhormaalla (7 months) 

; Boad^maklng DotsiHhmsnt, l)al< 
I houiie HtlTfl (6 months) 

I Matrse Depot and fhmlly camp (6 


37 60 

14 82 

25 37 

8 8 

71 104 

82 118 

24 42 


Boad^aktmr Bataohment, Murree 
Hills (7 months) 

Hama Hills 


Troops marching Punjab 
Reemita, Ro., marching Punjab ... 
Trnoys on the march in llengal 


108 66 123 


8,863 388 604 4,766 

619 109 184 012 

167 167 


OlAWS TotAt 


1,364 100 184 1,667 | 

84,638 3,603 6 , 6 HS 43.914 



142 I 108 1,126 


















Sfaiement nhomng the nvmler of deaths from chohnx hi ike Province of Ovdh from January to Decemher 1S69. 
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Deaths registered from cholera in the Districts of the Central Provinces during each month of the year 1869. 
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Siaientent shewing the monthly deaths from cholera in each district ofjlhe Bcrars during 1869 . 
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CHAPTER IT. 


EXAMINATION OP SOME IMPOllTANT aUESTIONS CONNECTED W 1111 I'llE 

HISTOllY OP THE EPIDEMIC. 

149. Tlio chief facts connected with tixe outbreak have now been narrated 
The information roqfarding SO far as tliey Jiave been asoertained. lufoniiii- 

the epidemic is imperfect. , tion ref'arding epidemics in India is still V(wy im- 
perfect, especially as poncerns the gorn‘ral pojiulation, hut the ellbrts which an* 
heini^ made to effect a more accurate riij'istration of deaths have already doin* 
something to advance our aequaintance with the extent and progress of diseasis 
among tlio people, and these records from year to year will hecoiiui more 
trustworthy and valuable. Even as regards the ajipeamucc of cholera in 
military cantonments and jails, where all the facts can he collected with much 
less dilTieulty, there are many points on which lAore strict investigation is ri*- 
quired than has hitherto been usual, and it is very nece.ssary that the results 
should he carefully recorded on a uniform system. I t was with a view to 
such a collection of evidence that the questions regarding the (epidemic as it 
affected the different sections of the community wiwe issued. The instrmr- 
ti«ns which have bemi drawn up by the War Oilice Sanitary Commission in 
order to attain tlje same object had not then rcaidicd mo. ^ 

150. In 'Considering the history of the epidemic of 18(59 and the facts 
Important questions to be councctiid with it, the questions naturally arise 

discusBod. — Have they in any way add(«l to our knowledge of 

the disease ? Do they throw any light on the manner in whieli it originates, 
or tlio moans by which it spreads? Do they show what measures are host 
adapted to prevent its appearance in any community, or what steps are best 
calculated to arrest its progress wdieii it has actually appeared ? <Ju mt'ndy 
theoretical enquiries I sliall not enter. As regards the origin of cholera, iib 
must be confessed that the experience of another outbreak has added lit tle, if 
anything, to our knowledge of the subject ; hut there arc many practical ques- 
tions conne:cted with the events of 1869 which may ho diseussoil with advan- 
tage, both as regards the evidence which they afford on these iraiiortant subjects, 
and also as regards the ’mode in which such enquiries should iu future he con- 
ducted, so that they may be more full and complete. 

151. Among these questions we may lirst consider whether there is any 

evideneo to show ihat the cholera of tho past year 
thltXlera ww°°pro2d'‘ov« was spread over the country by means of Imiiian 
the country by human inter- intercourse. On this point many facts have been 
course. narrated in th<! first section, and it must ho admitted 

that, as a whole, they are very much at variance with such an idea. Eroui nciarly 
every cantonment and from every regiment which was stationed iu it, a.-, well as 
from nearly every jail, the statement is made with a sameness which is almost 
monotonous, that no commuipi^ation, cithev direct or iri(lii*oct, could he traced 
betw'ccu the pemon first attacked and any previous case of tho disease. The 
evidence is by no means perfect, nor is it of sucii a nature as would justify tho 
conclusion that the cholera was not spread by human intercourse. Such as 
it is, however, it would favor the opinion that the disease was not dissciuiimted 
by such means. 

152. Any evidence adverse to such an opinion must, in the main, be of 

, a negative charactiu*. No communication could he 

The ovldenoo against im- traced, but this docs not by any moans iirovc that 
^ htul not taken placi;. I'he facilities for (com- 

munication even in the ease of a jail, where (piar- 
antiuo measures arc in force?, are veiy great, and persons affcctcid with cholera 


po 

ly 
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may easily have had indimd intercourse witli a f)revions case, and yet tin? tfu^t 
may be altoiyoihcr unktjown. The difficulties of such au investigation are 
very great and it is open to many sources of error, but no puius should be 
spavc'd in endeavouring to sil't .all the circumstances connected with the appear- 
ance of the lirst eases. On this point the great object should bo to accuinulat(; 
facts b'stcd with us great can* as possible. 

Ifid. In a lew cases the medical officers have cxpi-esscd their opinions 

that th<5 disease had been imported into the com- 
Tho fiiots adduced in sup- munity .under their care, but the grounds on which 
port of the theory of human guch an opinion is based in some iustantjes are not 
bywhidaTho^dSeasoTs spread given at all, at others they arc stated Awy imper- 
are vary few. feetly, while in othci*s again they are evidently in- 

sufficient to aetjount for wh.ai occurred. In some 
instatices, such as the escape of the Allahabad Central Prison, concurrent with 
a rigid system of quarantine, thtu’c is negative evidence to favor the idea that tlu; 
fliseas<j is spread from man to man ; but, tsiken as a whole, the facts which cjin 
he gathered from the general history of the epidemic in support of tlu! tlu*ory 
of liumun intereours(i as the njeaus by which cholera <;overs the country an; 
very f(!W, and wanting in that precision which is so essential before they can 
he aec(!pled in the way of evidence. 

1.") t. It is very desirable that all statements hoaiing on this most important 

])oint shouhl Iwi carefully sifted on the spot Avithout 

Tho statemonts regarding dclav, and that the whole (lucstion of importation 
importation should be strictly i . . . • i i i ‘ «- 

investigated at the time. should lie strictly investigated whenever any case 

• o(!curs. lint, in order that tlfis .investigation 

may he satisfactory, it must embrace several jioints w’liich are apt to be lost 
sight of. When cholera appears to Imve been duo to importation, it is essential 
that all (lie didails regarding the circumstances should be most fully stated, the 
name of tlu; person by whom it would ajipear to have been brought, with 
rniiiiife jiarticulars reganling the pbice from whadi lie has come, the history of 
the* di.seasc in that locality, the mode of tvavi'lling, the time oeempied on the 
journey, and the period after its termination at which he was attacked. Nor 
is it sufficient to show that an individual after coming from an affected 
locality was seized with the disease. It is necessary, in order to prove importa- 
tion, that it sliould he shown first that, previous to his arrival, no case had 
occurred in the locality or neighbourhood to which lie has come, and also, in the 
s{!coiuI place, that some connection existed betAveeri <this imported case and 
Ibose wliieh subsequently occurred. These arc points which are often not 
enquired into, aiiiUit is assumed that, because the cjiidernic became evident 
after tiie seizure of a person avIio bad come from a jilacc Avhere the disease was 
^nx'valent, tlie evidence of importation is complete. If there is r(*ason to 
suppose tii.'it the importation has taken place by means of merchandise or in any 
other indirect channel, the facts must be examined and tested in similar detail. 

155. The difficulties Avhich must be overcome in attemjiliiig such a 

thorough investigation are doubtless gi*eat, but un- 

a morS“extt"nUnttS'ol afc admitted and faced, no satisfactory 

them oro very great. rc.sults can he attained. j.he occurrence of a case 

of cholera in a city, or bazaar is often concealed; 
the friends of the person are afraid of interference, and deny that any one in 
their house has suffered from the disease. Difficulties in this way arise from 
the unwillingness of those who are more immediately concerned to aid in tho 
enquiiy, but there arc other difficulties which have their origin in the apparent 
desire of native officials to collect evidence which will suit the views of 
their superiors. On this account any data collected by the Police must be 
thoroughly examined before they arc regarded as facts, and it is of tho greatest 
importance that their minds should bo disabused of the idea that evidence on 
one side of the question will be more acceptable th.*m eiddence on the other. 
1‘veeonceived theories must be entirely set aside, and an accurate record of 
facts alone sought for. 


Tho dilllcultioB of making 
a thorough examination of 
them aro very great. 



Preconceivod thoories ore 
incompatible with an impar- 
tial examination of the facts. 
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156. There arc two theories in particular which arc apt to interfere with 

such an impartial investigiitien. The first of tlicse 
is that cholera is a couiuuiuicable disisasc, that, it 
can spread only from man to man (dther direcdly or 
indii-ectly, and tliat, therefore, one case of eho'lera 

must have boon derived from some previous ease. Otiiers af'ain are impressed 
with the b(dicf that cholera is endemic withiji the limits Of the ])laee wlierc^ 
they reside, and this is an opinion wliitdi is not confined to the Lower Proviu<H?s, 
but which has also hocu expressed by ohsiirvers in all ])arl.s of the country. 
In their view of the mse the elements Ibi^tho appearaneo of cholera ai'(‘ eila- 
present, and only require favoring circumstances to hrin" them into action; 
it is not therefore neqossary to seai-ch for any evidence of im])ortatioii to 
account for the facts. Either of those views may be correct, but if the history 
of any epidemic is to he fairly considcurd, it is indispensable tiiat both of them 
shouhl, for the time at least, he entirely set aside. 

157. On. the question of importation there is no more valuable evidence 

than the exact date on which tin* first eas(‘. o('eurr(*d 


Importance of an aoourato . , , . • , . 

record of the exact date on It' cacti Jocality. On this point lulormatnm was 

which the first ease in each particularly desired, and I proposed with all tlu'st^ 

before me to show the tlistrilmtlou of the 


lociility occurred. 


among the attendants on the 
sick. 


epidemic aceordiii" to the time at whitdi dilferent parts of tin* cjouiitry were 
attacked. But it is evident that no data oii this head could he of any use 
unless all sections of the community ivore inelude,d, and the ovideime to he 
ul)|,ained i’ej.^iirdin" the ‘•■('iieral population is still too inaccurate for the 
purpose. I shall, not, therefore, attempt to frame any chronological history of 
the epidemic ;.lMit the facts, so far .as they can ho aeircpted, go to show that very 
wide tracts of <?ouiitry were covered with tin? disease a(. or aiioiit the same lime, 
and that it appeared almost simultaneously at various and distant poiuts of the 
same area. 

158. Nor is any satisfactory evidone^* in favor of the communicability of 

„ • .. choh'ra to be obtained from the exiiorience of the 

municability is to be obtained attendants on the sielt ilurinij the eindc'inic. In 
from the number of attacks some instaneos, as at I’eshawur, the number of those 

who were attacked was considerable, hut in other 
places all of them escaptul. There is im uniformit y 
in the results. At some stations, siudi as at Morar, communieahility ajqioars 
to account for a se([U(*nee of several eases followiiif. close one on another, but 
the inimuitity which afteiidants on cholera patients preseiwed at tJic sami* 
station tells stronj'ly in an ojiposite diri'Ction. Here, agtiin, aU tliat can he done 
for the present is eartd'ully to note the facts, to show how many diHerent 
jiersons came in iniinodiati' contact with the sitrk in the capacity of friouds or 
of servants; how many of thest; ivere attacked, and wliat jiroportion tJie ratio 
of attacks ainonj^ tlu'iu horc to that among tliose, who ncro not so emjiloyed. 
Tito particulars regarding each ease should also ho very carefully examined, 
tin? degree of cxjiosiire, tho length of time after exposure at which the disease 
showcd*it8elf, and all other details likely to exercise any influence in tlic mattm*. 

159. Having considered the gemu’al question of imjiortatioii in the light 

of the facts of 18(59, tin,* lu^xl. important jioint 
Was the spread of the epi- which dese.rvos consideration is — how far is (here 
with cholera discharges r any evideuec to show that the spread ol the dtseaso 

M'tis caused by drinking watt'i* which liad heeu 
jiollutcd with cholera distrluirges ? .Here again t here is much information which 
is imjierfect, and there arc many points wliich require I'urther elucid.ation. In 
tlie case of several of the places tvliich sulFered most seierely f'rotn the 
epidemic, the spread of cholera at first siglit would be easily explained on tho 
assumption that the Vater-snjiply, which is notoriously open to jiollution, had 
bemi contaminated with some, spiudfic iioison derived from tho discharges of a 
person sufl'ering from the disease. 'J’liis n*mark applies jiai’t.ieulurly to TJmrit- 
sur, Pcshawur, and Kohat, w'herc the outburst was most \ iolmit, aud whore tho 



no 
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water-supply at the .same time is most open to olyection. The question is of 
so much importaiKie that it will be necessary to examine; the tacts connected 
with the spread of the disease in each of these place.s somewhat in detail. 

160. At Uraritsur the people draw their water from wells. Regarding 

them the special committee which wms assembled 
AttTmritaur thefaotsdonc^ tjjg Government of the Punjab to report on the 
by ohoiera discharges as tho epidemic, as it aiToctcd tins city, lias declared that 
by which tho diaease universally contaminated with 

■ dangerous matter to a greater or less degree, but 

that tho springs themselves into which new wells might be sunk are impure 
and unfit for drinking. Tlicrc would be nothing imi)robahle in supposing that 
a person coming to Umritsur from an infected locality had been seized with 
cholera, and that some of the discharges, either by means of soiled clothes, or 
in some of the many other ways w^hich are consequent on the ordinary habits 
of the people, may have found access to a well. ]hit docs tho history of the 
epidemic accord with such an explanation ? A few doubtful cases had been 
registered in IJmritsiu* during April and May, but it was not, as already stated, 
until the 27th of that month that the Civil Surgeon Avas satisfied that gtmuine 
cholera exisled in the city. On that day he found three i)oople suffering from 
the dis<;ase in the quarter known as Jvurm Sing’s Kuttm. But there is no 
evidence to show that its further jwogress was confined, or even chiefly limited, 
to tlio inhabitants of this or any other particular quarter, or to persons drawing 
their drinking water from any parti(;ular Avell ; on the contrary, the special 
committee states, as the result of their investigations, that during Juno cholura 
diminish(;d in tho Kurm Sing’s Kuttra ; that during that montili it Avas confined 
to no particular quarter of tlio toAA'n, but that isolated cases iOceuxTed iu all 
directions. 


101. The cxpcn'once of tin; prisoners at tTnxritsiir during this eyxidemix; 

. alTords very valuable data. 'J’ho jail, as already 
sonera Umritsur rather stated, is within the city walls, afid the external 
favors tho opposite oonolu- circumstances, as regards site, drainage, &c.,* ai’t; 

thus practically the same. But as regards the 
water-supply there Avns an important difibromre. It Avas draAvn from a well 
within tbo jail ; it Avas imported to bo of good quality, and the Civil Surgeon is 
of 0 ])inion that it could not have been contaminated by any cholera dischai’ges. 
But to mak(‘. sure, as far as possible, that axiy danger arising froxn this quarter 
might he obviated, all the di’inking water was boiled and filtered befoi’c being 
used ; and yet seven eases of cholei’a occurred ainong*thc jxrisoners, of which 
six were fatal. Compai’iug the deaths in the jail from this cause with those 
which Avci’c reported in the city, they shoAv a ratio of 16 compai’cd Avith 22 per 
1,000. ] lad tlie penson been couA'cyed thi-ough tho drinking Avater, a much 

moi*e marked difl(;rence might hxive been anticipated. It might haA-^c been ex- 
pected that tlic jail would have altogether escaped. The prisoners were well 
led, Avell housed, and avcII chid, and the genei’al sanitary condition within the 
walls is much more favorable than AA'hat exists iu tho town generally. 

162. Tho (;ircumstanc«*s of Beshawur as regards AAmtcr-supply are pocu- 

The facts of tho PoshaAvur favorable for tlio spruad of any epidemic 

opidemio tend in tho samo which can bo diffused by .such a medium. The 
dirootiou. chief sourcse from Avhieh that used for drinking 

is derived is an op<;n cutting from the Bara river which Hoavs through the 
cantonment, skix’tiiig close to latrini's, and subject to every form of pollution, 
as already dcsorihed. Cholera dis(;harge8 might find their way into such a 
channel Avith the greatest facility, but there is no evidonxie to show tlmt the 
introduction of any such matter, hoAA'cvor possible and even pinlmhle, was the 
means of disseminating the disease. Tho Native trooixs all drank from this 
stream ; they prefer this water to that of the aa'cIIs, and yel they did not suffer 
to tho same; extent as the Ai’tillery or the 101th Regiment, whose supply was 
carefully taken from Mackeson’s aa'cH, as the pui’cst source from which it 
could he obtained. Tho 36th Regiment drank of the stream water, and they 
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certainly sviftcred naore than any other European Uejjinu?nt at the .statiDu, hut 
they sujSerod in proportion to their strcngih almost in ihe same (1 (><;jto jiv 
the winf^ of the lOith llesfiraont, which romaintul bcliiud in the valli’y and 
which drank from the w’cll. In the JJGth l{e}»iincnt the attacks were in the 
ratio of 2-45’35, and in the wing of the lOttli 2 tt'(i() per 1,(KK), tlic advantai.’'' 
being very slightly with the 3(5th. In regard to deaths the ning of lin- 
104th suffered most, for the morttdity was 151-07 per 1,000, as com])arc(l Aviili 
143-78 in the 3(ith. Those figures do not favor the supposition that, tlu* water 
of the stream from which the 3(5th drank contained the sja'citic jioison of the 
disease. (Ireat part of the cjises in boWi these bodies moreover oeenrred 
when in camp, aw^ay from their ordinary source of Avater-supjily, and separated 
from each other by a number of miles. 


163. The water-supply at Kohat appears to 1x5 of A-eiy much the samc 

charaet,<‘r as it is at I’eshawur. Naturally of good 

8u®oh intamfni; along an open drain or c.ltting,- and 

tion. 's very Jiable to yiick up all lorms of impurity in 

its course. The two facts aw* indispntalde — that 
the drinking water is most impur(5, and that the troops at. Kohat sufi'ered from 
cholei’a to an extent which is extremely rar(**among Ntilive soldiers. But 
thei-e is no evidesneo to show^ that the Avater Avas the ca.us(‘ of the disease, much 
less that the dangerous element which it dilfusod had been derived from 
cholera evacuations. 


1(54. At Umritsur, I’eshaAA-nr, and Kohat eircuinslanees .-it first siglit 


Nor is thero in the general 
history of the ppidemic over 
the country. * 


faAmr the. idi'a of the Aval(“r-poisoning tln'ory, i)iil 
the g(‘in.'ral history of the ('piih'jnie pres(‘nfs very 
fcAV oilier facts Avhich can hear such a const ruction. 
In the case of th(' I'olice at llazarcehangh and in 


the jail at Patna, as already- detailed, the history of the attack pointed to its 
connection Avitli tlu' use of iinpitr<‘ Avater, hut tlnu-e. Avas n(» evidemrt' th.-»l. the 
impurity Avhich ap])ar(>ntly ])roAfed so del(‘terlous in its action AA-as the ])rodiiet. 
of any previous ease of (du)h‘ra. Tlie general history of th<‘ (•pidemie oven- the 
<*ountry, and the, details of Avhat oe<*un-etl at. sneh stations as Allahabad, 
liiuiknow, and Morar, in all of which f.lu5 troops lost In-avily- from <‘hoh'ra, is 
oj)pos(5d to such an idea. In everv one of these stations the Avater is derived 
from W'ells, it is rejiorted to hav<5 Ix-en of good (|u:tlity-, and to have h(*eii cari*- 
fully defended from p<dlution. In none <d' them w<‘re the persons Avho drank 
from any pavCittular well specially liahh^ to attack, and it. is hardly <roiiccivahl<‘ 
that th<! many wells Avlfitdi exist in tlnvse canlonnumts should till have been 
subjected at or about the same time to the tidmi.xturo of a s]K'<-i;il poison 
resulting from tlto ticeidetiial access of eholcni ci'acutdioiis. 


1(55. Although such an aecidi-nt is extremely imjn-ohahle, it must Ir* 

admitted that cacu wells in their pri'scnt iinjn-c- 

Tho improtoctod state of tho (ected state tire extri'iiielv liahh! to ri-ecive imnii- 
weUs ostremoly apt to allow ... , . , • i-/r . 

impuritiOB to enter them. I'dies Avhieh may conn! from mtiny dillmeii! 

(p.iart(T.s. Their ojicn mbnlhs allow organic ]>arti- 
eles to bo blow'u into tliem, and the way in Avhii-h the water-can h*rs still 
continue to dr;w from them by standing oa-ci- them and allowing any surplus to 
fall back again over tlndr f(5et, is another gr(*at sourci* of danger. 1u consider- 
ing the question of anv spix-itic germ being introduced into the nater and 
thereby spreading the dis(5a.se, thi.s extreme Jialdlity t(» i>olliit, ion, which all 
sources of VA'ater-supply in this country- arc subject to, nm.st he* t;ikcn into 
account. The mode of distribution is also another .soiiriJe of danger. The 


bhecalee has generally but one skin for conveying water, aiid in this 
ho may fill at one time what is used for drinking, and at aiioll er w-hat 
is employed for bathing or other purpo.scs, and which may havi* been tak<5n 
from less carefully* guarded sources ; and in this Avay tins hotler Avatcr 
may b(5 rendered impure by having Ixx'u conveyed in a skin aaIiicIi has 
been contaminated with other Avater, and aa-IucIi no doubt always con- 
tains a certain amount of residuum from the jn-evious loud. Arguing on 
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this fact, it may be supposed that at Peshawur, although the Artillery aud 
l O tth llegitncnt drank water from Mackcsoii’s w(dl, it was brought in skins 
wbioh had dbubtless been filled from the neighbourmg stream in order to 
supply water fi)r bathing and washing, and that, tlu?reibrc, no pure water could 
ever be obtained from them. This source of fallacy must bo admitted, but 
it docs not affect the general results already mentioned, 

106. The foregoing remarks arc not intended to apply to the general 

(|U(^sti(>n of the connection between an impure 

tothraiiS*'5ro“iS’^of Cho^ water-supply and the prevalence of cholera, but 
lera toy moans of water said only t(f tile connection between tno drmkinf? of 
of tho^diMBso M^ator polluted by discharges from a case of cholera, 

and thereby containing, as some believe, a specific 
poison or germ, and the subscejuent dissemination of tlic disease. Of the value 
of a pure watcr-sui)ply as one of the most important conditions required to 
preserve any community from cholem and from disease generally there (ian be 
no question, and on this subject I shall have more to say in the concluding 
section of this report. 

167. In any future epidemic special care should bo taken to obtain as 
, ^ nfucb information regarding the cilect of the water- 

required as to the effects of supply as can be collected. The appanmt sources 
water-supply drawn from of (latigor should be noted, as far ns they (?an bt; 
diiiorent Bourcos. estimated, by the situation of any well or stream, 

with the nature of llie surroundings, and the amount of organic matter should 
1)0 determined at the time by a rough analysis. The number of people supjilyjd 
from eaeli distinct source should be ascertained, and a record kept of the 
number using each stijiply who were attacked. The water J)elievo(l to bo the 
))urcst ought, of course, to be selected for use, but where the quality of different 
wells appears to be equal, it is possible that tJie statistics of a cholera cj)idemio 
may alford valuable information for future guidajice. 

108. In connc(;tion with the water-supply, the general sanitary condition 

««ii military cantonments naturally claims cou- 

mlucIi 8 vIIj i^omainR to too *1 ,• ii *, 

done to improve the sanitary Rldtirillion, aiul hero it niust bo autnittou tlirit 

tonmeuts Military can- although much has been effected, especially of late 

years, much still remains to bo done. In many of 
them the drainsigo is very imperfect ; yet there is no improvement whiidi is 
likely to jn-ove of more essential benefit in India, as tborougli drainagi^ not only 
of the caiitonnient itself, but also of the surrounding country. Ilarracks have 
lx.'oii erected wbieh will bear favorable comparison With any such buildings 
in the world, but without thorough drainage these alone can produce but 
little results in diminishing the ratios of sii^kriess and mortality among the 
troops. 

109. Intimately associated with the sanitary condition of the eanton- 

TheposiUonof cantonments themselves is the state of the bazaars which 

near large cities presents a JJO W'jthni them or on their outskirts, and of the 

wl.id, »„ dost, 

them. Although in some parts of the country these 
show considerable improvement, compared with what they were in former days, 
they still abound in the greatest defects, and their very existence presents the 
most formidable obstacle to placing the sanitary condition of our stations on a 
satisfactory fooling, h'or political and strategical reasons, our cantonments 
have generally been placed in the immediate mughbourhood of large cities, 
so close that the men have easy m^coss to them, and are therefore sub- 
jected to sources of disease iviiioh miglit otherwise have been avoided. It is 
quite clear that in many instances the improvement of the cantonment alone 
is altogether insuffioient; the city also must share in any such sebeme, or the 
evil M ill ho hut half met, and yet the diifienltics of providing for the wgter- 
siipply, conservancy, and the many other sanitary wants of a lar^ city are very 
great. In many cantonments a still more formidable evil has been allowed to 
arise. Under the name of bazaars, towns of considerable size have grown up 


Much still remains to too 
done to improve the sanitary 
condition of Military can- 
tonments. 


The position of cantonments 
near largo cities presents a 
great difficulty in the way of 
sanitary improvement. 
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within tliR limits of canfhnments, and the supevviRion of tliose adds vci’y 
"Tcatly to the difficulty of tlio sanitary administration of the cantonnient itself. 
Sufh evils will he prevented for the future, but their existeuee in not a lew 
stations appears to be almost beyond remcfdy. 

170. So far w'c have been oecupied with a discussion of the cireuinstunees 

^ ^ . connected with the siiroad of cholera : the next 
ProventivemeoHuroBEdopted. q„p,tion of importance concerns the nuMsures 

which were adopted to check its prof,TC8s. It has been mentioned that quaran- 
tine w'as attempted at one or two cantonments. Meean Meer, when; it was 
merely nominal, escajied ; Kohat and BunnoO, where local circumst ances enabled 
the authorities to enforce stringent measures of this nature, wen^ both attacked. 
TJiese facts do not atlbrd.a basis for any satisfactory eonc]u.sions. Both with 
regard to the effect of such attempted isolation and of the careful disinfection 
and safe disposal of eva<iuations which .seem to liave been gcnmnlly j)raetised, 
there is no evidence to show that any results can be properly attributed to 
them. On these jioints nothing further need be said, but the great question of 
vacating infected buildings, and of moving into camp as a means of checking 
the disease, requires careful consideration. 

171. In the first section of this rejmrt, voi^' many instances have bi'cn 

given in which the most favorable testimony lias 
The olTeot of moving into Ixvju borne to the beiu'licial effijets of the imme- 
spolK!i?of.*^'*^ ^ avora y evaeuation of affeeted buildings and of 

moving into eump ; and tin’s testimony has not been 
eo« fined to the case of European troojis only, hut ('xtends also to Native soldiers 
and prisoners. Some instances have been cited in wbicli no movenuiut was 
made, and yet’tke disease! ceased uCter a fotv eases ; otluws again are givem in 
Avhi(?h, although favorable results followed the change, it could not be said that 
they stood in the relation of eausi* and effoet. 'J’aken g(!neially, however, there' 
can* be no question that the opinion of obst?rvers during the late epielemie: was 
decidedly I'uvoralde to movement. 

172. In some eantonraemts, however, or in the case of some particular 

Hegimont qu.arteu’cd in that eantemment, the re- 
Qroat loss of the 68th Rogi- suits have berem very iinsatisfiudeu’y. In this cate- 
gory may be included the .08th IJe'giine'ut at Allaha- 
bad, lbe(>2n(l at Lm!kne)w, the l-7Ui at Saugew, and 
the gaiTisons of Peshawur and Kohat. It Avill be .advisable to eeiusieler hriolly 
wdiat occurred in each of these tin lavorable instances. The HHlh Beginieiit was 
particularly unfortunate. The first ease app(!ar(!d among them so isii-ly as the 
22iid of Eehruary; a month afterwards the cpidomie eommeueed, and, excaqiting 
the lull which occurred in the end of .lutie and earlier pari of July, iteon- 
tinuod till tin; middle of August. During all this timi! the llegiment sulfen'd with 
more or less severity. I’here was never the saint! viohrnt outburst of the disease 
which was seen at i’esluiwur, or oven at Lucknow, but (luring about five mouths 
oa.sos W'cre constantly occurring, and the total loss from eliol(!ra aloiu!, imtludiug 
men, women, and children, was very great. Yet in reply to the question, 
whether, in his opinion, moving from the inlectod building liad any iiitlueiice 
in cheeking th(! disease, the medical officer replies without any qualification 
that “ in all moves the disease was elu'cktal on rtjturn to barracks it soon 
reappeared. The severe loss of the Btiginnmt is to Ix! aUrihuted, not to the 
failure of moving into camp as a means of arresting the epidemic, bu(, to the 
fact that the disease so long and so persistently clung to the cantonment. 

373. The portion of the ()2u(l Regiment which moved into camp suff(M'ed 

severelv. The fuels ari; thus stated by the medical 
Also of the 62nd Regiment j — “Qi, the 1st August the E. Company 

at Lucknow. maiadied to the Alumhaugh, dislanee four 

miles. On the 4tb August the B. Company and the oiaiujiants of No. 0 raarricjd 
quartet's ; no cases occurred on the day of their going into camp. Suhseqmmtly 
one admission on the 2nd and nine on the 3rd — set'en proved fatal. On the 4th 
eight admitted, five died ; on the 5th three and tavo deaths ; on the Gth three and 


mont at Allahabad in apito of 
moToment. 
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three (lied ; on tlio 7th three and two died. On ftie 9th moved to Shahpore, 
distance eiijht miles, by elephants and doolies ; one case admitted and died ; 
on the 11th three admitted ; on the 28th one admitted and one died.” There 
were three einiuinstaiiees w liich were very nnfavorable to this Regiment. In 
th(! first place they AV»!re new to the country, having landed in February, or 
only five months pri'vious ; secondly, they had a large proportion of young 
and delicate recruits ; and thirdly, the movements were not made with 
sufficient j)r()rnj)titudc. In several cases buildings were not vacated imtil two, 
three, four aiul oven five cases had occurred in tliem. The other movements 
at Lucknow, which wewe made immediately the disease showed itself in any 
locality, were much more satisfactory. 


171'. Of the l-7th Regiment at Saugor, only one d<;tachment, 120 strong, 

A j A- Au , AD moved into oanit), and in their ease subsequent 

And of the l>7th at Saugor. , I. . ,m i a -i i * i 

events were very disastrous. The details have al- 

n’ady Ix.'cn given in the first chapter. The failure in this case must be admitted, 
nor can it be explained by any such circumstances as hav<.i betm adduced in tlie 
case of the 02iid. The 1 -7th had bixni some years in the country, and the build- 
ing from which this deUicliment marchwl was evacuated after the second (sase 


occurred. Either the detaclBincnt, notwithstanding the early movement, had 
imbibed the disease beforii leaving the cantonmeiit, or perhaps, instead of esca})- 
ing the influence w'hieb was at work in the building which they bad lel't, it. 
may, as the Surgeon supposes, have eiicampud on a sj)ot in wbicb this influence 
was as morbific or even more so. ' 


175. The escape of the left wing of the lO-ttb Regiment to the Chqi'at 

hill with only three eases of eholem has alivady 
The movements of the Eu- been described. The troops which remained in 
^8hawur*^*vai"oy'^were ge° I’eshawiir w'ere unfortunate, and the movements 
noraily unsucoessful. which were made within the valley were not at- 

teiuhxl wdth success. Roth the 30tli and the right, 
wing of the lO tth suffered vfiry sevendy in cam[>, and in the Ratteries of 
Artillery the losses wen^ heavy in projiortion to the small, number of men out 
of whieli tliey took place. To whatever iiiflueneo the (ii.sea.se was due, it is 
reinarkahh^ that it should have culminated in luiarly all the different bodies 
of troops, wlM.'tluir in the cantonments or in camps, and also among the Native 
population of the station on one and the same day, the 19tli September. Tliis 
is well seen in the annexed statement, from whieli it also apiieai’s that the day 
on which -the cholera attacked the cautonmenls and camjis and ha/.Mars with 
so much virulcmrt!, it also acipiired increased power iu4he city. 
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MaUment Mng the comparatibe dailg prevalence of Cholera amoy the Troope and in the City 
and Bazaars of Penhawnr daring the epidemic of lSt)9. 
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The returns of the city and basaar show fatal cases only, and in order that 
these may repi*cseut the proportion of attacks on each day, and also allow of 
comparison with the number of oases occurring among the troops, the deaths 
of one day are entered as representing attacks of the day prexious. Thus on 
the 20th the returns show 79 deaths from cholera in the city and 42 in the 
cantonment bazaars. These are entered as the numbers attacked on the 19th, 
and in this way a more correct estimate majr be formed of the relative preva- 
lence of the diWse in the different communities. 

176. On a careful examination of the striking facts connected with the 
A general influonoe seemed outbreak at I’oshawur, and with the remarkable 

to pervade the valley. escape of the loft wing of the 104th Regiment to 

the neighbouring hill of Oherat, it is difficult to avoid the conclusion that 
one general influence pervaded the district, to wbion all persons within it 
were more or loss subject. The natural configuration of the valley shut in 
on nearly all sides by hills would greatly favor the localization of any air- 
borne miasma. A daily register of the deaths from cholera occurring in 
the different villages would be a valuable addition to the evidence. These 
particulars arc not available, but a general stetemont which is given by 
Dr. ince in his special report of the epidemic in Peshawur shows that the 
period of greatest prevalence of the disease in the different groups of villages 
corresponded in great measure with the very period when the disease was most 
, Severe in the city and cantonments. It is very desirable that in any future 
epidemic the daily casualties in each village should be separately recorded. 

177. Regarding the movements which were made by the troops <fl,t 

Particulars regarding the ^ohat and the results which appeared to be due 
movements at Konat are want- to them, I regret that no information is available, 
“*• The Native Regiments of which tho garrison is 

composed, as has been already stated, suffered with unusual severity, and the 
changes must have been generally unsuccessful. I liave been informed that in 
one Corps which moved up the stream, and wliicb, therefore, came to a 
purer water-supply, tho disease rapidly disappeared, but that in others which 
marched downwards tho epidemic increased rather than diminished ; but on 
these and other points of great interest and importance no satisfactory data 
have been obtained. 

178. At Morar the loss in European soldiers was very heavy, and yet the 
Success of the movements evidence is strongly and unmistakably in lavor of 

at Morar. movement. Tho station is more or less encircled 

by hills, and in this respect somewhat resembles PoshatPur, except that at Morar 
tho hills are much lower, and the enclosed valley much smaller. The move- 
ments were chiefly made to the top of the ridge, and the situation of the camp 
on this high ground may perhaps explain, in some measure, the successful 
results. On seven different occasions detachments of tho 103rd Regiment which 
liad been attacked in cantonments marched into tents at this place (Bhun- 
(lowlie) and were immediately free of any further cases. On four occasions 
detachments of the Artillery removed from infected buildings occupied either 
Bhundow'lio or another spot on the height called Girgoun. On three of these 
the disease completely disappeared, and on the fourth only one case occurred. 

179. Removal from the locality in which cholera has shown itself, al- 
Hoving into oamp, although though the best means yet known of chocking its 

thS aS ^ .panacea 

oase which Is yet known, is fof the disease. A review of the experience of 
not a panacea. 1869 confirms the opinion which has long been 

entertained by competent observers as to tho advantages of such a procedure, 
but in order to give it a full and complete trial, it is indispensable that the re- 
moval should be effected with the greatest promptitude. The instructions 
which have been issued with a view to accomplish this object will be considered 
in the third section. 

180. The fact on which this procedure is recommended is, that cholera attacks 
Tho principio on which tho particular localities, such as barracks, or even 

procedure is^ased, individual rooms, and that the abandonment of these 
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localities is often attended vrith a cessation of the disease. The benefits of removal 
can hardly be explained on the theory of contagion. It frequently happens that 
a detachment moving into camp suffers during the first day or two, the cases 
being due apparently to the locality wliich has been left, and that then without 
anv further movement it remains entirely free from any more attacks. This fact 
would seem to point rather to a localized influence from which they have 
escaped than to the power of the disease to spread in any great degree from 
man to man. 

181. The facts which have been collected with regard to the influence 
s raitardinff the intemperate •habits in favoring attack are vo y 
Ktemperato^bit. imperfect and lead to no conclusion. Officers fni- 

in favoring Bttaok are imper- quently attsich a very difftaent meaning to the term 

‘ intemperate’ from that which is usually accepted, 
and apply it only to the cases of men who have been brought up for drunken- 
ness. It is a well known fact, however, that those wlio haintually excml are 
often those who never carry excess to the extent of intoxication. On such a 
matter moreover medicnl officers sjieak with a certain degree of reserve. From 
all these causes the difficulty of obtaining accurate data on the subject is very 
great. In most oases it is stated either that it is impossible to discover, or that 
one or two of those who died were intemperate. At Morar it is stated that 
nine only of all the European soldiers who wore attacked were given to 
indulgence in liquor. “ Some of the most steady men died and drunkards 
escaped.” At Allahabad the medical officer of the 58th Eegimcnt gives it as 
his opinion that “ a vast majority of those attacked were of regular and 
temperate habits.” 

182. Tlte*data regarding the age of those wffio died of cholera are definite 
ThoroBultaaooordingtoage and distinct, but no conclusion can be drawn from 

■how no uniformity. them, except that no one period of life seems to 

afford any more protection than another. The results during the five yearo 
ending with 1 8(57 were given in the report of the cholera epidemic of that 
year, and it was remarked with reference to them that “ all liavo suffered to 
ncarlv an equal extent.” The results of 18(58 and 1869 arc to much the 


nearly an equal extent. The results of 18fi8 and 1869 arc to much the 
same effect. In the latter year the ratio among men above 30 has been much 
higher than in thos<5 under 20, but the reverse was the case in 1868. The 
general facts on this head are shown in tlio annexed statement : — 

Slatement showing the relation of age to mortalitg from Cholera among Brilkh Soldiers in the 
Bengal^Presidewey during the seven gears 1 


* 1863 to 1867, died per 1.000 
1868 ... 

1869 ... 


I'nder 20. 

20-24. 

25-20. 

30 and upwardu. 


510 

400 

450 


1*22 

1-41 

2-07 

7-72 

16-51 

14*50 

19*14 


1H3. The effect of length of residence in Indiafas influencing the propor- 
o of t'o'i attucks from cholera among any body of 

to India men is a question of much interest and of great 
information is still defective, practical importance. On this point precise inform- 

ation was called for from each Eegimcnt, and a tabular statement has been 
received from many of them showing the number of men of certain terms of 
service in the countrv and the proportion of attacks among each, hut a enreful 
examination of thes'e figures leads to no definite results. In some Corps 
the men who had lately arrived seem to Buffer most, in others they appeared 
to be no more liable to attacks than those who bad been much longer in India. 
In some cases, as iq the 62nd Eegiment at Lucknow and the wi ng of the 68th, 
which had previously been in the hills, the want of acclimatization appeawd to 
expose the men to greater risk; but the question is one on which further 

• Thu iWtttilu of frtdi of ihuuf yejiro will U- louud in the Aiinu.il Ktiiori fur 1807, laS. 
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observation is required, and it is very desirable that in any future epidemic 
careful statistics should be kept mth regard to it. 

184. Among men the ratio of attacks from cholera throughout the Pre> 

Comparative prevalence and “dency equalled 25*7 per 1,000; among women 
fatality of the ^iaease among they were 26‘1, and among children 25*0. The 
men, women, and ohildren. attacks were thus very equally distributed over the 
three dassos, but it is a remarkable fact, which Dr. Bryden has observed 
in examining the rolls, that of 63 children whoso ages at the time of death 
were recoi-ded, only one was imder ono year old. The doatlis from the 
disease equalled 16’46 per 1,000 among men, 16‘38 among women, and 18’98 
among children. Among men 63'65 per cent, of all those who wore attacked 
died, among women 62*77, and among children 76*06. As shown in the 
report for 1867 (page 126), the fatality of cholera among European soldiers 
between 1864 and 1867 had fluctuated between 60 and 76 per cent, of the 
cases treated. In 1868 the proportion was 66*62, and in 1869, as already stated, 
it has been 63*66. 


186. The statistics regarding ofiScers are imperfect, and the attempt which 
Btatistioa regarding offloors ^as made to obtain more complete data has been 
are imperfect. unsuccessful. In every station there is a consider- 

able body of officers belonging to the staff or to Native Eegiments who are 
not entered in the returns. Of those several were attacked during the late 
epidemic. Tlie immunity which officers have as a body preserved has been 
generally remarked. Taking those stations at which the men suflered most 
severely, the manner in which officers escaped is worthy of notice. At Moisar 
out of 37 officers belonging to the Artillery and 103rd Regiment, there were 
two cases of cholera and one death. At Feshawur of 40 officers with the 36th 
and lOlth, three suffered and one died. The returns of the Artillery at this 
station do not contain the required information. At Lucknow out of 88 
officers serving vdth European troops only one was attacked and one died. At 
Allahabad the officers, numbering 24, entirely escaped, although the men 
suffered so severely. It is a remarkable fact, and ono which favors the views 
of those who believe in the communicability of cholera as the great agent by 
which it is spread, that of the six cases which occurred at these four stations 
tlu*ee were medical officers, and all three died — Dr. Hale, of the 103rd Regi- 
ment at Morar, Dr. Bell, of the 36th Regiment at P^shawur, and Dr. Dunn, 
of the 6th Lancers at Lucknow. 


186. As usual in epidemics of cholera, the Native soldiers suffered com- 
Bemarkabie immunity of parativcly little from the ‘disease. A comparison 
Native troops as a body. between the two bodies at those stations where the 

Europeans were attacked with the greatest virulence shows the following 
results. At Kohat, as has been already stated, the Native soldiers wore attacked 
with unusual severity, but there is no European force at this station with which 
comparison can be made : — 


Admitted pee 1,00U op HTKENorn. 


i 

Kunipoan Troopn 

Nativo Troopn 

Allahabad 



• • • 

133 

17 

CawDporti 

... 


» • • 

19 

2 

Fyzabad... 



• • • 

2G 

... 

Lucknow 

. . 1 


• • • 

34 

2 

Morar ... 

.a. 


• •• 

138 

16 

JhanHic ... 

... 


« « » 

88 

2 

Sangor ••• 




1 58 

2 

Poshawiu* 

... 



! 187 

53 


187. In pi'evious epidemics an attempt lias been made to explain the 
Latrines and barraoks alto- remarkable immunity generally enjoyed by Native 
;ether Ml to explain these troops, on the ground — -firatt that they have no 
Liifbrencos. latrines ; and secondly, that they live in separate 
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huts, whereas the European soldiers freijuent privies which arc used in common 
hy a considerable body of men, and live together in barracks where numbers 
are massed toj?ether. But such an explanation alt'oj^ether fails to account, lor 
the facts of 1809, and a careful examination of the circumsUinces of each 
Native llegiment attacked as regards these two points shows that there is no 
relation whatever between them and the comparative prevalence of cholera. 
The details are given in the annexed statement : — 


Slalr'meni nhowing the nature of the Line* oeciifneil hi/ Native liegiments and whether the men 

ihHcd Lain non m not. 


station. 


l)inai>orc 


RKOIMRNT. 


32n«l P. N. I. 


Sei‘tnjM>rc 


Alliilmlmd 


< 'ft wnporo 


Lticknow 

PaikIm 


Nuv\'^’on(l; 


Pfshftwur 


17tli R. C. 


CHOLKRA. 


.USED LATRINES OR NOT.; LIVED IN IILTS OR RARRACKS. 


15 


XI R. C. 
IV N. I. 


VI Bf C. 
X N.T. 


XXXIV N. 1. .. 
VN. 1. 


Rt.. WhiK . . > 
XV M. N. 1. S 


lib. WiiiR 
XV M, N. 1. ... ) 


XVlllB. 0. .. 


1 

14 

I 

1 


D. 


5 i No 


j Mail liiitH rrK>f(u1 with l.il(»s, onch liin* 
I hfin^ Htviilcfi into four NOctioiiE 
eiidi HLVtiou inlo Mix lints. 


31 


' Yos, 11 piod inniiv used imd j Kiitidm Imis, two rows for wich troop, 
a ffood many not/* 


No 

No 


Yen, much usutl 
Yos« tiiucli used 
Yhh, much used 
No 


“ (7outiuiioiis lines of tiled hniUliiigs." 
Four Riirrii(;ks to n ('oinpany 


Yes 


Vos 


IS 


XIX B. C. 


i m N. 1. 


... I J- 


I 


XIX N. I. 


I 3(1 


43 


I 


«lnblml|)ore , 


Agn 


XXV N. 1. 


XXIM.N. I. .. 


I N. 1. 


24 


Yes, earli innii hiy 

own Intrine at the* rear r»f 
luB Imt. 


Tweuty-fonr hiit« siili*tlividcd into rnonis, 
fMieli room eonlttiniiig two to four men. 

Sivt(‘en huts, nrrunged in parnllel lines. 


** lints called Section RurrackK. 


'Sectional hut.biirrackft, mud walls, tilad 
roofs. ** 


'^Hnts, joinod one to cneb other in a 
Hiraight 1*1110.'* 


‘ Huts on the Rengtil plan for Nntiva 
TroopH. Four Sf{uares, 10 houses t<* 
each.” 


' Iliits, nrrnuged in rows uiider the sums 
root*, or nearly so.” 


Ycr 


20 


27 


Yc« 


... I “Huts, gencndly two RowarH live toge- 
I tluT.” 


I “ Flat-roofctl mud hntK, built buck to 
i luM'k ill rontiiiiiouB rowH, each hut con- 
I taiuiiig t)irt>(‘ to nix iiun.” 


Yes, but uHi-donly at night 


Yen 


Yes 


Yes 


Mud hnt« in parallel rows, each intended 
for tw'o persoiiH. 


RurraekB. 


“ Four parallel rows of lints iiinttodofT into 
eompartmeuis for each man and hi* 
faiiiilv.” 


Mud huts. 
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iSlatemeni »howing the nature of the JAvee occupied by Notive Regimeute and whether the men 

mad Ijalrinm or not — c*cjii tinned. 




'onoLKU.^ 

lI 


STATION. 

REGIMENT. 

A. 

n. 

IJSF.D LATRINES OR NOT 

•i LIVED IN HUTS OR HAUUAt'KS. 


XL N. I. 

8 

i 4 

Vea 

• 

Ktiti'ha barracks divided into four 
partineiitM contHiiiing from 20 to 23 
men in i*ueh ; the men in ««vli 

barrack being from 80 to 93. 

1 

Suopmj 

1. U. 0. 

1 

1 

Yea 

11 uU. 

•Ihannie 

VIII N.l. 

2 

j 

Ye* 

Three Con»pani4*H are in ‘ section bar- 
racks the renminder in liutH. which 
arc armngiHl in blocka of 20 eaeb." 

Now|^)ng ... 

VII H.C. 


• 

Vf« 

Hu(s> “ built on the Government plan. ' 

Owiiliur 

Sciiidlii'K Troojia . 

« 


Yes, for tiiiirried men only ... 

i 

Huts, three in eitcb. 

Mtirar 

23ii(l T. N. I, ... 

13 

. 

10 

Yt*H i 

Huts. 

>» 

. . 1 

33rd N.l. 

- - y 

10 

8 

Ych, but only purtiully UHcd,. . * 

Hutis. 

1 

Sirdarpore ... ' 

i 

Bhed Corps 

10 

7 

No 

“ IliitH, arranged in double lines." 

Au)^ur 

C. I. Horae 

4 

3 

No 

“ Row's of tiled huts.** 

Dooluii 

IJ. Irri'gr. Force 

20 

5 

No 

HutH, one or tw'o tiicii in each. 

1 

IIJI. C. 



No 

Huts, one or two in each. 

Ciooiiah 

I. C. I. Horae . 

h 

3 

No ... ... i 

( 

1 

Every man in the Regiment has u hut b* 
liimself. 

•Sniigor 

40tU M. N. I. ... 

2 

1 

Vl'n, but not alwayN iwed . . 

Huts. 

Kohat 

3rd. Hat., Art. ') 
iHt Cavy. ^ 

3rd „ Iiify. ) 

liXl 1 

I3G 

No latrines 

• 

No iiiforuiatioo. 


188 . 


Individual caneB illuBtrative 
of this statement. 


All examination of a few of these cases will fully substantiate what 
lias Ikwm stated. At Dinapore, for example, the 
Native soldiers lived in huts and had no latrines, 
.j, , Hnd yet they had more cases of eholora than the 

J'juropeans. At Allahabad they sutlercd much less than the Europeans ; 
.1 V .1 latrines if taken by itself would favor tho theory 

that the disease was spread by this means, but they had many more cases than 
the Native troops at Lucknow or CaM'iipore, in both of which latrines were 
used. At Peshawur the Native soldiers frequent such places, and in the past 
year cholera attacked them with more than ordinary violence. This fact seems 
tavorable to the latrine theory, but at Kohat there were no latrines, and the 
violence of the outbreak there was much greater still. 


Sttfferod very leroreiy. 
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189. 


e pj 

tackocf by cholera wore not 
invariably thone which after- 
wards sufTered most in the 
fever epidemic. 


The very much smaller degree of susceptibility to attack from 
•PKo • r cholera whiesh is ovideuced by tlio Nal,iv«> soldiers 

fw>SerB^ot“to be ttcoOTUted admits as yet of no satisfiictory explanat ion. It 
^Bcepti- cannot be accounted for on tin? "round that tlicv 
biUtytom«aariouslnIlueiic.o». malarious iufluouces, for the 

experience of the past year would itself contradict such a statement. Durini? 
1809 fevers wore extremely prevalent over a largo area of country, hut. froni 
this disease the Native soldiers preserved no immunity; the ratio of attacks 
among them was quite as great, and indeed oven greater tlian among the Jiuro- 
pean troops. Ileferenco will bo made to this fever hereafter, and the compara- 
tive attacks among the two classes compared. 

190. With referenda to the fever, however, it may hero be observed that it 

was most wide sprejid and severe, perliai)s, so far as 
regards its appearaueo in Uf>per India, the most 
severe epidemic of the kind of which we have any 
distinct record. The fact is of importance! in con- 
nection with the views of those who regard the. 

cause of cholera as something akin to malaria. Ihit it is to be observed at the 
same time that the places whiidi sulfercd from cholera were not always thost5 
in which fever was most prevalent. The two disease.s attacked I’esliawnr with 
great severity, fever api)earing first, continuing throughout the lime the eliolcini 
was present, and showing even an irnsrejised power after that discvise liad dis- 
appeared. The same occurred at Umritsur, where a low form of fever succeed- 
ing the epidemic of cholera proved almost as fatal to the fteoplo as tin? eliolera 
had been. Similar phenomena were observed at other places, hnf. the fever 
epidemic was Uy'no means oontinod to the ai’(«i Avhieh had .suffered from cholera. 
At Ffawttl Pindoe, for example, whore no cases of cholera had occurred, tlui 
troops suffered most seveixily from fever. The sanni remark ap})lie8 to Meean 
Moer. At Jullunder, where there had boon hut two cases of cholera among the 
troops, tho <;ases of fever were extrenndy numerous. 

191. Over tho epidemic area tho prisoners, as a whole, enjoyed a remark- 

able immunity from cholera. In the Behav Pro- 
eiU«wed°by^^e prfsoner'^”^*^ vinces the disease was severe among tln'in, hut over 

’ the CentrJil Prf)vinc(‘s, every district of which 
suffered much, nine jails entirely escaped, and in six of.hers only one or two cases 
occurred. In tho Punjab out of twenty-nine jails only five were attacked, and in 
only two of them did lucjfe than two cases oceiir. Contrasted with the ratios of 
previous years, the diminution of the number of ijrisoinTs al tacketl, oven in the 
year of a widespread epidemic, is very satisfacdoiy, and hear8«strong testimony 
in favor of their imjiroved sanitary condition and of tho general^ precsautioiis 
which liaA'o been adopted. Among thcsi* the modified system ol quarantine 
which hits been enforoed may he mentioned. Many medical ofilecu’s sjxiak of 
the benefit which, in their opinion, has been diwived from this intsasure, Init 
there is no ei'idence to show that it had been directly the means of pnsventing 
the introduction of the disease. 

192. The great improvement vvliieh has been cfTeetcd^ in the jails is 

strikingly illustrated by the statistics of cholera in 
the North- Western Provituios. In 18(50 there wci’o 
220 deaths from this cause among its prisoners* 

175 of them having o<?eurrod in the Central Prison at Agra. In 1801 the 
numbers rose to 521, Meerut alone contributing no loss than 377. lu 
a non-epidemic year, there were only 3t deaths from cholera in the whole of 
the jails of the North-Western Provinces, hut in 18(5.‘i the number was 156. 
Of tho years since 1863, 1869 has the most untavorahle, SB ])risoners haying 
died of tho disease;, but it is worthy of notice that of the torty-sovon jails 
twenty-seven altogether escaped. 

193. In connection with the oulhreaks in not a few of these .jAfis which 

. attacked, overcrowding has h(?on alluded to as 

w^nxiTttd to ma^ jtoto a eondilion which greatly favored the disease. The 
during isee. was one of ruxich distress amoii" the j)eople, 


Illustrated by tho experi- 
ence of the jails in the North- 
Western Provinces. 
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petty crimes were common, and t.hcre was thus a very unusual increase in tlie 
number of prisoners to bo accommodated. The crowding together of persons 
who have been exposed to privation, and who ai'c therefore in an enfeebled state 
of health, must bo productive of great danger, especially when epidemic disease 
is thjcatening, and it is very desirable that such an evil should be met by the 
construction of temporary huts within the jail enclosure. 

19't. The geneml meteorological history of the year will be considered in 
Themotooroiogyoftheyear a suhsequent portion of this ropor^ but it may be 
in couuoction with the epi- mentioned that the local records aftoi’d no cxplana- 

tion of the epidemic. Kegisters of temperature and 
rainfall have been received from most of the stations, and in those which chiefly 
suflered, an attempt has been made to find some connection between the 
appearance and increase of the disease and some cluinges in atmospherit; 
jihenomena, but no such connect ion can be traced, and it would in no way 
elucidate the sulij<*ct to append copies of (diarts and diagrams from which, no 
deduct ions can be draivu. A, more accurate and extended series of obsciwations 
at military stations is very much to be desired, especially during an epidemic 
period. The observations which are now taken at regimental hospitals arc 
frequently very imperfect and inaccurate. The temperature is generally regis- 
tered by a thermometer placed within one of the rooms, and the results arc* 
thereby subject to many sources of error. 
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CHAPTER III. 


THE PRACTICAL MEASURES TO BE ADOPTED FOR THE PREVENTION 

OF CHOLERA. 

196. It only remains to consider what means ought to bo taken for tlie 
General saiUtary improvd* prevention of cholera. However observers may 

meats. ^ ^ disagree as regards the manner in which the dis- 

ease originates and spreads, there can practically be very little difference of 
opinion as to the general nature of the measures which ouglit to be adopted for 
this most important purpose. The most eager supporters of the theory of oon- 
tagion will admit that quarantine cannot be taiiTied out over the length and 
breadth of India, that it could never be enforced with sufficient stringency to 
prove successful, and that its institution would lead to endless oppression and 
inconvenience. It is only by a thorough system of sanitary improvements that 
any decided, results can bo obtained — ^improvements which shall not be con- 
tined to military cantonments only, but which shall embrace native cities and 
the country generally. 

• 196. As regards cantonments, I have already indicated what .are the chief 

For ntfl impoi-tance of thorough drainage has 

been repeatedly brought to notice, as well as the 
necessity for improved means for the supply and still more perhaps for the dis- 
tribution of water. The best mode of effiseting these and other Important im- 
provements connected with the sanitary condition of military stations has 
formed^ the subject of discussion from time to time, and I propose again to con- 
sider it at length, with reference to a communication from the Army 
Sanitary Commission regarding the cholera of 1869. Taking the general 
history of this epidemic into account, there is little reason to conclude that 
it was spread over the vast area which it covered by means of water which 
had been poisoned by cholera evacuations, but the very great value of a pure 
water supply as a preventive of the disease can hardly be over-estimated, nor 
the great importance of deriving it from some source removed from human 
habitations and beyond Che smallest suspicion of contamination. 

197. In many cities considerable progress has already been made in 

_ sanitary improvement, but the difficulties to be 

or 01 es. overcome, whether of a social, an engineering or a 

financial character, are very great. The Sanitary Commissioners within their 
respective local Governments and Administrations have been much occupied 
with this important question. Want of money has hitherto been the most im- 
mediate; barrier to improvement, but when the bill for enabling municipalities 
to borrow from the Government in order to carry out such works has become 
law, one formidable obstacle to progress will in some measui*e at least be re- 
moved. 

198. In dea l in g with villages and the country generally, the difficultiea 

are if possible even greater, — the area is so vast, a 
For TiUagoa. suitable agency for inspecting and seeing to the 

removal of sanitary defects so hard to find, and the prejudices of tlic people so 
firmly established. The general registration of deaths will, I believe, form a 
most valuable stepping stone to overcome these difficulties. Wo shall be able 
to illustrate the value of sanitary improvements by the gi’cat waste of human life 
which now ensues on their neglect, and although it is no easy matter to over- 
come the prejudices of a native by facts which relate to even such important 
matters as life and death, with the spread of education they must exert an in- 
fluence. Sanitary rules have been issued in all the provinces for the guidance 
of the people and much may be done by the local authorities in inducing them to 


For cities. 
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cany these into efTect. An interesting experiment in village sanitation is now 
heing tried in the Baraich district of Oudh by Mr. Kavanagh, the Deputy 
Commissioner, and the results, so far as they have yet been reported, have been 
encouraging. 

199. The rules regarding the special measures to be adopted when 

Speoialrulesregardlngme*. cholera att^ks British 
svtrea to be adoi>ted when oho- reconsidered, and a copy or them as now revisea will 
ier» attacks Britloh troops. jjg in the Appen^x. They have been devised 

with rclcrence to no theoretical considerations ; they are not intended in any 
way to convey an opinion as to whether cholera is mainly spread by hunmn 
intercourse, or whether it is not. They merely enunciate the procedure which 
experience has shown, to be the best under the difficult and trying circumstan- 
ces of tho case, and detail the measures which in our present ignorance ought 
not to be left undone. I am not sanguine enough to believe that the strictest 
observance of them will prevent severe loss of life, or that they offer any panacea 
for meeting the danger; but I believe that the result will bo comparatively 
favorable, both in cbookiug the spread of the disease and also in collecting more 
reliable data for future guidance. 


200. Tho principle which they chiefly inculcate is the immediate vacation 

Movement from tho Infected building in which a case of cholera ^curs. 

locality tho principle chiefly This change would frequently appear to be sufficient 
mouicated. remove the occupants from the infected locality ; 

Jit other times a march of a few miles seems to be more beneficial, while in a 
third class of cases a more decided change is requisite. At Peshawur for 
example, so far as strategical reasons will admit, the troops should bo removed 
from tho vaUey aliogotlier whenever there is good iMJason to ffcaf that the can- 
tonment will 1)0 attacked. At Allahabad, where the disease was persistent for 
so many months, a transfer to an exempted locality would doubtless have been 
productive of much good. 


201. In June last, when it appeared that cholera was likely to attack the 
Abandonment of infected stations in Northern India, I proposed as an experi- 

mental measure that in the event of the disease 


appearing among European troops at Meerut, Agra or Mcean Meer, they should 
be at once removed to the vicinity of Roorkce, of Etah and of Mooltan, places 
which experience has shown to be remarkably free from the disease. In sub- 
mitting those proposals it was remarked.—” The benefits of moving into camp 
have, I believe, been sufficiently cstahlislied, hut the principle it involves might 
be carried out still further by endeavouring to move Way from the infected 
area altog(^ther.' .Our knowledge of the laws which govom cholera is not yet so 
exact as to oimblc us to say with anything approaching to certainty what tho 
exempted area in any given ease may be, hut judging from the facts wdiich arc 
ai ailahle, aud setting all theories aside, there is good reason to hope that by 
moving troops into the neighbourhood of those places which have hitherto 
preserved such a remarkahio immunity from the disease, good results would 
follow.” The arraugements were approved and sanctioned, hut fortunately the 
stations indicated almost entirely escaped. 


202. In the new rules the terms “ sporadic ” and “ epidemic ’* have not 
fih t » i been employed. Much evil has, I believe, resulted 
demio”* and “^sporadic’’ ^ from the employment of those terms, and I have no 
applied to inmviduri oaaea of hesitation in stating that they have proved a serious 
c o era o jeo ona e. obstacle to a jiroper study of the disease. When 

a case of cholera occurs, it is absolutely impossible for any medical officer, no 
matter of how great experience, to decide whether it is “ sporadic ” or ” epi- 
demic ” — tliat is to say, whether it is a solitary seizure holding a place by itself, 
unconnected with any other that may have already occurred or with any others 
that may follow', or whether it is a manifestation of some general influence 
which threatens to extend. On a merely local view, individual coses may 
apj)ear to be ” sporadic, ” while an acquaintance with the general history of 
c'vcnts will show that to regard them as such is both incorrect and unphiloso- 
phical. Eor example, dui’ing the present year individual soldiers were attacked 
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with cholera at Mooltan, Jullunder, Sealkotc, Umballa. Shahjehanpore and 
Bareilly. To the medical officers in charge of the regiments to wluch ’thcv 
belonged, tliese seemed to be merely “ sporadic ” cases, and were attributed in 
nearly every instance to some error of diet or to some excess, but to any one 
acquainted with the area covered by the great epidemic of the year, they bavo 
a much more important significance, and it is impossible to regard them as 
dependent on the fortuitous circumstances to which they are ascribed. In the 
same manner, during 1868 individual cases occurred at several stations in 
Upper India. Here again they were believed and reported to bo merely 
“sporadic,'’ and yet it was the occurrence of these very cases which led Ur. 
Bryden and myself to warn the Government that a grout epidemic was an- 
p^ntly impending—wkh what truth events have shown. In a study so 
difficult as that of cholera, it is indispensable that all theories should be sot 
aside, that cases occurring should be regarded simply as eases, and that tliey 
should be dealt with as such, the procedure to be a'dopted being that which 
exjierience has shown to he the best, and not made to depend on more opinions, 
which must be extremely apt to prove erroneous, and which must vary with 
the views of individual medical officers. 


203. In these rules also the forms to be used have been siraplific^d 

The term « oholeraio diar- " choleraic diarrhma” has boon 

rhoea" abandoned. expunged. “ In deciding on the forms to be 

rendered,” it was observed in tlic letter submitting 
the revised rules for the approval of the Government, “two provisos seem 
to* be necessary; lat, that at such a time no labor of this kind should 
be thrown on medical officers and their estahlislimcnts which can proper- 
ly ho avoided ; *and 2nd, that every jiarticular of importance should he noted 
in such a form that, when the disease has disappeared, the fullest information 
may bo obtainable. According to existing orders, throe forms are employed, 
but they appear to be unnecessarily elaboiuto. One great cause of this evil 
is the distinction which has been attempted between so-called “ choleraic 
diarrheea” and “ cholera.” 1 have said “ attempted,” because no such distinc- 
tion can be preserved. It is impossible to say where the one ends and the 
other begins, and the fatality which attends “ choleraic diarrhma” given in 
returns, shows that many cases have lieen erroneously entered under this liead. 
Moreover, the greatest confusion often arises from the fact that men admitted 
M'ith “choleraic diarrhrea” are frequently discharged and transferred to 
“ cholera.” The actual dates of attack and all other statistical information arcj 
thus rendered inaccurafe. No good can he gained by keeping up the name 
“ choleraic diarrhoea,” whereas much evil results, not only^ by invalidating 
returns, but also by concealing the true significance of an attack, and thereby 
delaying the important practical measures which ought to he adopted. 

204. The value of the hill stations as a means of preserving European 

troops from cholera has been strikingly illustrated. 
Excepting Subathoo, which is not a favorable exam- 
ple, not a single British soldier was attacked at any 
station in the hills. The question of what pro- 
portion of the European army can be located on the mountain ranges is oru? 
of great practical importance. If sanitaiy considerations alone were taken 
into account it might easily be decided, but Cavalry and Artillery could find 
no forage on the Himalaya, and there are other most important asiiects of the 
case which cannot he left out of sight. 

206. The importance of obtaining accurate information reg.*iTding the 
T ■ appearance and progress of cholera can hardly bo 

Importance of oon<»n^ Q“,..pg|.ijjjated. The institution of registration of 

deaths among the people is a great advance in this 
direction, and the data so obtained will prove of much value, but as I have 
frequently stated epidemics must bo studied as a w'hole, not only as regards 
evert’’ section of the people, hut every portion of the country. In a letter to 
the Inspector General of Hospitals, Her Majesty’s British lorces, regarding the 


Importance of locating Eu« 
ropean troops in the hills bo 
fhr as possible consistent with 
other coftsiderations. 


tint 
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importance of concentrating the vital statistics of European soldiers, I remarked. 
“Under present arrangements all the information regarding sickness and 
mortality of European corps serving in the Madras and Bombay l^sidencies 
is compiled in the offices of their respective Inspectors General of Hospitals, 
and is not known here till ma^ months afterwards, when it appears in the 
reports of the Sanitary Commissionero and that of the Army Memcal Depart- 
ment. Since the facilities of moving over India have become so muoh greater 
than they used to be, regiments are transferred from one Presidency to Sinother 
more frequently than was the case in former days, and with these frequent 
changes it is impossible satisffiotoriiy to consider the statistics <>f disease in any 
one Presidency taken^ by itself. Moreover, if the course of disease, and more 
especially of epidemic disease, is to be studied qn a sdentiftc basis, and with 
any hope of arriving at satisfactory conclusions, it is indispeasable that it 
should be considered, not as it affects any one province, but as it affects the 
whole continent. Cholera, for example, respects no artificial boundaries, and 
the history of its progress can never be known or recorded unless all the data 
in the different Presidencies are collected and studied as a whole. In order to 
be practically useful, the information received by the Government of India 
regarding the vital statistics of European troops must be complete, and it must 
be recent. And it would greatly facilitate reference and aid materially in 
endeavouring to obtain any practical results if it were all compiled and pre- 
sented on a uniform system.” 

206. Accurate statistics regarding officers are muoh wanted, and the 

. .._**,*, .■ same remark applies to the Non-military European 

ing oioom, mttohMqiSreSL ‘ residents of the country. Muoh valuable informa- 
tion might bo obtained by a careful record of all 
deaths among these classes, and I purpose to submit proposals for effecting this 
important end. 

207. When an epidemic appears in apy locality daily registers of the 
Daily wgirtors of the oaaea deaths therefrom should be careft^y preserved. 

in the oity, baaaara, fto.. The rise and fall of the disease in the city and in 
should be kept. |)a, 2 aar 8 within cantonments, if daily indicated, 

will be of great value for comparison with the returns of the troops. The 
information obtained on this head from Peshawur is of muoh interest, but at 
other places, where the disease was veiy prevalent, the registers are eitW very 
incorrect or have not been supplied at all. The Staff Surgeon might be furnish- 
ed with such statistics daily, to be compiled into one general return at the close 
of the epidemic. 

208. The vqry full instructions which have been issued ly the War Office 

inatruotions for a general Sanitaiy Commission for oonductmg an enquiry 
enqu^ into cholera ky the mto cholera m India have lately reached me, 
Wju Office Sanitary Oonunia- moans of giving effect to their recom- 

mendations are now Under cbnsidemtion. 

209. Drs. Lewis and Cunningham, the two officers who were specially 
Special inreatigation by deputed to enquire mto the mode of ongjn and 

Dra. Lewis and Cun nin g ham , spread of cholera, have been busily engaged in their 
investigations. A report by Dr. Lewis bearing chiefly on the microscopic objects 
found in cholera discharges and the views advanced by l^rofessor Eettenkofer will 
be fopnd in the appendix. His experiments, made in order to test Hallier’s 
statements, are of great importance, not only in their relation to the fungmd 
theory of cholera which the Professor has promulgated, but also as opening up 
a new field of enquiry in connection with the products found in ordinary 
evacuations. The facts related regarding the appearance, of low forms of life 
imder circumstances in which their occurrence seemed to be almost impossible 
are of muoh interest. I shall not, however, forestidl Dr. JLewis by giving any 
sununary of these experiments or of the conclusions at which he has arrived. 
His report is very clear and concise and is illiutrated by excellent drawings 
of the various microscopic objects which he met with. Dr. Cunningham has also 
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been engaged in a series of very carfefol enquiries, and his report is in course of 
preparation. Both of these gentlemen have^ now been placed in diwet com- 
munication with this office. The microscopic investigation of disease in India 
affords a field which is of almost boundless extent, and which as yet has hardly 
been entered on. The careful enquiries of such painstaking and able observers 
cannot fail to add much to our knowledge. 

210. In order to test the Views with re^d to cholera which have licon 
A series of observatijns to advanced by Professor Pettenkofer a series of oh- 
now being made to order to servations was ipstituted m the latter part of 1809 
ohoieMu*'****'*****^*" **^"®*^ “ tbe variations in the level of subsoil water in 

connection with the appearance or increase of the 
disease. A simple apparatus has been erect^ over a well set apart for the 
purpose in each Military cantonment of any importance within this Presidency, 
and a daily register is kept of the distance of the water from the surface. At 
many civil stations also a similar procedure has been adopted. Before the 
arrangements could be completed the epidemic of 1869 had nearly disappeared, 
and hence no conclusions can bo drawil from the records of that year, but the 
information which is now being collected on this question of the water level in 
different parts of the country, and the variations to which it is subject at differ- 
ent seasons, will be of value in the future both for testing Pettenkofer’s views, 
and also as a means of obtaining data which are in themselves of great 
importance in connection with the increased and diminished prevalence of 
disease in generah 

* 211. Early and full infoipnation repirding the appearance and progress of 
Arrangements .have been cholera is of very great importance to the Military 
made for providing Military authorities iu the neighbourhood of the locality 

attacked, both for allowing them time to make 
tbreatentog epidemio. preparations and also as assisting them to decide in 

wliat direction a movement should be made in the event of the disease appear- 
ing among the troops. Under recent orders of the Government the Registra- 
tion Officer of each group or circle is required to submit as early as practicable 
reports of all deaths from cholera or any other disease of an epidemic nature 
in the neighbourhood of Military cantonments, so that the information which 
they contain mi^ lie available to the Officer Commanding. Similar reports are 
required from officers in medical charge of jails. Early information regarding 
an epidemic cannot be too widely diffused over the area which is threatened. 
The authorities are thus placed on their , guard and are ready to act with prompt- 
ness ; while at the same time medical officers can watch for the appearance of 
the disease and institute a searching investigation into thp circumstances 
of the first case. 

212. Early information is valuable not only for such local purposes, but also 

as a means of endeavowing to form acme estimate 
of probable course of cholera over the country, 
not estimate of the, probable The means of drawing any such conclusions with 
oourse of an epidemic. accuracy are still wanting, and. With the exception 

of Dr. Bryden, no one has ever attempted to say beforehand in what direction 
an epidemio is likely to spread or what area will probably be covered by it. 
The remarkable manner in which his predictions on the subject have oeen 
fulfilled on many occasions is well known to me, and I feel satisfied that with 
a more extended and more accurate record of facts, and with the more thorough 
study of this very difficult question, which these facts will admit of, a more 
satisfactory knowledge may be obtained of the laws which appear to' govern 
the spread of the disease. The most eager advocates of human intercourse 
as the great means by which this is effected wiU admit that, in order to produce 
an epidemic, something of the nature of which we know nothing is required in 
addition to the imporba>tion of the disease itself. This is a fact which admits 
of no denial, and even if the theory of human intercourse be admitted as correct, 
the question still remains to be. solved — ^What are the circumstances which 
govern the spread of the disca.se, and do they follow any general coarse with a 
regularity which will enable a careful observer to say fix>m its early course 
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what area will in all likelihood be ooverod by it ? In my report of the Hurdwar 
epidemic, while admitting the importance of the mass of evidence tendii^ to 
establish human intercourse as a means of spreading cholera, I also pointed 
out the great difficulty of explaining all the facts on this theory. 

218. Whatever opinions may be entertained on these very obscure ques> 

tions, the great services which Dr. Brydaa has 
®ryd9“’* rendered in the investigation of the disease must bo 
admitted by evray thoughtful observer. In record- 
ing the various events connected jrith the oholora of 1869, and the measures 
which liave been adopted with a view to obtain more satisfeotory knowledge 
of any future epidemic, his report on the disease, as it has appeared in this 
Presidency so far back as statistics are available, must not pass without men- 
tion. The data alone which are contained in this work am of the greatest 
importance, and whether Dr. Bryden^s conclusions are admitted as proved or 
not, the indefatigable industry with which he has collected the fsicts and the 
great originality of thought which pervades his discussion of them must sbrike 
every one who has studied his report. 

214. The statistics of cholera on board emigrant ships sailing from India 
statistioR of cholera on supply a special class of facts which have not 

board emigrant abips supply hitherto been investigated with the attention 
some striiung fhots. which they deserve. Details of such vessels 

sailing from the chief ports were applied for, and although, they are to some 
extent imporfeot and probably also inaccurate, the results shown arc 
worthy of record. Between 1848 and 1869 oply nine vessels sailing With 
emigrants from Madras have suffered from cholera. The greatest number of 
oases in any one instance was 26 out of a strength of 888. * In five of these 
vessels the number varied from a solitary case up to six oases. The disease 
was not confined to the early days of the voyage. Erom Bengal to Mauritius 
a very brisk emigration has been carried on for many years. Between 1860 
and 1868, regarding which period statistics have been received, it appears that 
431 vessels sailed from Gmoutta to F<Mrt Lonb, carrying no less than 188,036 
emigrants. On 75 of the voyages cholera appeared. * It was chiefly confined 
to the first few days after departure. In 67 of them the number attacked was 
under 10. In only three of them did -the number exceed 20, and in these 
instances the numbers were 21, 23, and 83 respectively. Between the^years 1801 
and 1809, 126 vessels have carried 50,604 natives of India from Oalcutta to the 
West Indies. In 20 of these cholera has appeared, but in only two of them 
wore more than 5 persons seized out of an average of about 4^0, the voyage 
generally taking ;ibout three months. 

215. On the Ist April of the current year an Act entitled " the Native 

Passenger Ships Act” was passed for the purpose of 

PasBenger Act of placing vessels sailing with pilgrims to the Red Sea 
under more strict supervision. '* Native Passenger 
Ships” coming within the meaning of this Act are not allowed to sail without a 
certificate to show that they are not overcrowded, and that they are properly 
provisioned. A bill of health is also required. AfCer receiving tliese docu- 
ments such vessels may not receive other passengers without obtaining a fresh 
certificate. They are bound to touch at Aden, which it wgs proposed to occupy 
as a quarantine station pending the selection of a more suitable locality for the 
purpose. The Oommission appointed by the Turkish Government have since 
selected a place called Hussan Ghorab, about 60 miles to .the westward of 
Makulla. These precautions have been adopted in order to meet the views 
and recommendations of the Constantinople Cholera Conference. Attention 
to the sanitary condition of the pi^rim ships is of much importance, but it 
appears to be very doubtfUl whether any good can in praqtioe accrue ^m the 
quarantine which has been enjoined. 

216. The Army Sanitary Commission in April 1869 suggested tliat well 
The eflteot of Banittti7 im- marked localities in which cholera is endemic 

provoment in oheoking oho- should be selected ; that a thorough enquiry should 
erawi n itB endemio area. bo made into their sanitary state ; that any defects 
in this respect should bo remedied and the results recorded. In order *to carry 


Native 

1870 . 
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out this very practical proposal, I recommended that a few places within the 
liOwer Provinces in which the endemic character ot the disease is most marhed 
should be chosen, and that the particular plan of investi^tion recommended 
should be conducted in them. Some of the jails in which cholera has been 
most persistent were specially named as being in every way peculiarly fitted for 
such an enquiry. The Inspector General of Hospitals of the Indian Medical 
Department who was consulted in the matter replied that in his opinion the 
results would be vitiated by the communicable nature of the disease, in virtue 
of which it might be imported into such a locality. In this view of the ease 
and also on account of the practical difficulties whichc would beset the accom- 
plishment of any such thorough system of improvement, and which were 
strongly urg^ by the Ini^pector General of Prisons, the Government of Bengal 
questioned the ^ssibUity of giving effect to the recommendations of the Com- 
mission. Practical difficulties undoubtedly exist, and they are not easily over- 
come, but the proposals do not appear to be in any degree complicated by the 
question of contagion. Indeed iiie isolation of the community and the other 
measures of precaution which were deemed essential for the proper trial of the 
experiment could only vitiate the results. The point to be decided is simply 
whether sanitary improvements will preserve a community from attack, and 
reliable data on this point would add another to the many sources of informa- 
tion, by means of which the real extent of the influence of human intercourse 
in spreading the disease may be tested. The matter is still under the consider- 
ation of the Government. 
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SECTION 11. 


EUROPEAN TROOPS. 

217. The cholera epidemic presents the most remarkable feature of the year, 

mu ^ -I la.a uud thc historv of it has ocoupied SO much spaco that 

iMequaued‘«^B^r\,(wo. I shall content myself with discussing only the 

most important questions connected with the |^e> 
ral sanitary condition of the European troops during 1869. The results, it 
may he stated at the outset, have been ntost unsatisfactory. Out of an average 
number of 34,624 — a strength somewhat in excess of cither of the preceding 
years — there were 1,485 deaths, or a ratio of mortality equivalent' to 42*80. 
Excluding 1859 and 1861, in which years the death-rate was 45‘35‘and 45*93, 
the returns of 1869 are more unfavorable than those of any of the last eleven 
years. In 1859 the army was still, in a great measure, exposed in the field, 
and in 1861 a great epidemic of cholera passed over Northern India, resembling, 
both in its prevalence and fatality, the severe outbreak which characterized 
the past year. 

218. As has been already stated, 16*46 per 1,000 of the total mortality of 

1669 has been due to cholera, os not much less 

^ than the whole death-rate of 1868, which was 20*11 . 

deducting the proportion due to this one 
‘ disease, the ratio for 1869 still remains 26*43. 

In 1861, when the annual death-rate was so heavy, 23*73 per 1,000 were caused 
by cholera, leaving 22*20 to be accounted for by other diseases. Excluding 
cholera, therefore, the results of 1869 have been more unfavorable than those 
of any other year since 1859. 

219. From fevers, apoplexy, dysentery, and hepatitis the casualties 

The dieeasee araaaged so- ^®*‘ “®F® usually numerous. Arranged 

cording to the pro^rtion of in the order in which they have ^contributed to 
mortality each oooasioned. make up the total death-rate of the year, the vari- 
ous causes stand thus, and the proportion of every 100 deaths due to each is 
at the same time entered 

Died per 1.000 



'‘Cholera 



^ itrengtk. 

1646 

out tf every 100 rf< 
88-88 


Hepatitis 



4-94 

11-52 


Fevers 

• 9 » 


4*71 

10-97 


Apoplexy 



8*78 

8-82 


Dysentery 



8-28 

7-54 

K 

Phthisis Pulmonalis 



211# 

4-92’ 

S 

Heart disease 



1*59 

8-70 

o 

a - 

Respiratory diseases 



•69 

1-62 


Delirium Tremens 



'64 

1-48 

Small-pox 


• • • 

■46 

1-08 

s 

Diarrhoia 



•82 

•74 

A 

Atrophy and Anromia 


» • • 

•28 

•64 


Spleen disease 



•06 

•14 


Wounds and Accidents 

» • • 


•17 

•40 


Drojisy 

^All other diseases 



•09 

•20 




1*96 

4-58 


Died out of hospital 

• • • 


1*46 

. 8-37 


Total 

... 

42-89 

10000 
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220. The details regarding each of the diseases which have chiefly occa- 

Kfty deaths ooouered out the mortality of the year will be more satis- 

of hospital, of whioh 20 weio footorily considered in connection with the locality 
•®*®*****' in wliich they were most prevalent and fatal. 

Fifty deaths occurred out of hospital during the year. Of these, 20 were 
oases of suicide, 10 men were drowned, and 4 were murdered. The details arc 
given in Table XIII. The number of suicides in 1869 was unusually large, 
and much in excess of what has been previously recorded. From 1801 to 
1868 the number varied from 7 to 13. On four occasions it was 11. In 
1860 it has been 20. No explanation hastbeen given of the unusual loss of 
life from this cause. 

221. Throughout the Presidency the admissions into hospital numbered 
The proportion of oases of 6^.882, or 1,729-6 per 1,000. In 1869 the ratio 

sioknessezoMMledthatof any equalled 2,228*6, and gradually falling it stood in 
year tinoe 18 8. jggg ig 3 g. 4 , During the last five years it may 

be said to have gone on steadily declining, and in 1868 it was only l,4i38'3 ; 
but in 1869 the proportion of cases of sickness has been higher than in any 
year since 1863. This result has been due chiefly to an excessive prevalence 
of fevers. 

222. Placed in column according to their prevalence, the different forms 

The diflhrent forms of siok- siCKness suind m me luuowmg order : — 
ness arranged in order of 
prevaienoe. 


FeyerB 



Admitted per 1,000 ^ 
average etrmgtk. 

... 7.')()-3 

Venereal disease 

... 

... 

200-3 

Diarrhesa 



98-3 

Abscess and Ulcer 

• • • 

• •• 

94-0 

Wounds and Accidents 

• ♦ • 


91-7 

Respiratory diseaaes 

• • s 


... 66-9 

Rheumatism 



65-2 

Hepatitis 

• # • 


52-4 

Dysentery 

« «• 


47-1 

Eye diseases 

• ♦ • 

• 9 m 

26-1 

Cholera 

• • • 


2.5-7 

Phthisis Pulmonulis 


• •• 

12-4 

Apoplexy 

••• 


7-5 

Delirium Tremens 


9 9% 

6-4 

Spleen disease 



4-0 

Small-pox 

• • • 

• •• 

8-8 

Scurvy 

All other causes 

• • ♦ 


.1-3 


... 

176-5 



Total 

... 1,729-5 


Fevers and venereal affections as usual head the list. The relative preva- 
lence ofi each disease is little altered from that of ordinary years, nor is the at?- 
tual admission rate of the groat mass of the diseases much increased. Cholera 
shows 26*7 compared with 2*7 in 1868, and fevers have advanced from 462 to 
760, or nearly 300 per 1,000. 

223. Owing to this fever epidemic, of which particulars will be given 
at its hereafter, the relative proportion of admissions in 

mum In n-ovember. each month is very different from what it was 

in 1868. The ratios at the foot of Table I show tliat tbe jfroportion of c^s 
of sickness commencing with 88*6 per 1,000 in January, advanced with little 
interruption till it reached 242 in the month of November, and remained at 123- 
in December. Of the 8,000 admissions into hospital, which took place in 
November, more than 6,000 were from fever. 


XJ 
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224. Judged by the $taiidard of the average number of men who wewi 
. The average nntn^^ daily ^'^7 throughout the year, the returns of the 
anv ^ 7®®^ ®^®® unfavorable. The proportion per 

?* . * 1,000 constantly in hospital equalled 69, or the 

higliest ratio since 1866. Oommenoing with a minimum of 46*9 in January, it 
reached a maximum of 78*1 in October. In November it was 72 and declined 
to 66 in December. 


226. The statistics of the ^rrison of Bengal Proper are much more 
Thestatiatioaof thegarriaon favorable than those of the army of the Presidency, 

fl[vo]SS?tSm*°thoBr*o“Se The death rate was 32 68 as 

«my generauy in any other compared with 42*89 ; the admissions equalled 1,190 
o e groups. {ju place of 1,729 ; and the average daily number of 

sick amounted to 64*7 instead of 69*6. Excepting {he 3rd grpup of stations 
which, as has been already shown, almost entirely escaped the cholera epidemic, 
the death rate of the first group is smaller than that of any of the others, and 
contrasts very fporably with the ratios of 61*16, 64*47, and 39*01 shown else- 
where. The^ ratio of admissions into hospital is under that of any of the other 
groups, and is little more than half what it amounted to in the Punjab or in the 
lourth group. In the average daily number of sick, Bengal Proper occupies the 
first rank, although the difierences here are less marked. 

226. In this first group only four stations are included — Fort William, Dum- 
The genmui health of the Dum, Banuckpore and Berhampore, and the average 
^Mtia ve^ ft strength of these garrisons taken together equalled 
at Dum-num and 1>903. The remarkable immunity from cholera whjch 
rao pore. enjoyed by the British troop in Fort William 

has been alr^y referred to, and the excellent health of the garrison as regards 
relative freedom from all diseases deserves special mention ; it contrasts veiy 
strikingly with the statistics of the troops at the neighbouring stations of Dum- 
Dum and Barrackpore, At Fort William during 1869, the death rate was 
18*81, at Dum-Dum it was 86, and at Barrackpore 60 pr 1,000. The ad- 
missions into hospital were 983 per 1,000 at Fort WilUam, compared with 1,310 
and 1,460 at these other stations, and the average daily proportion of 
sick shows an equally favorable comparison. The small body of 154 men 
quartered at Berhampre suffered considerably, and as the results are only for 
eight months, they appar to be less unfavorable than they really are. In this 
greatest amount of sickness in any one corps (1384 admissions per 
1,000) was in the A Battery, 16th Brigade, R. A., at Barrackpore, and the 
highest death rate (59*21) in the 0 Battery of this Brigade at the same station. 
In the battery in Fort William the admissions were 805, and the deaths only 
13*89 per 1,000. • 

227. In the second group of stations, chiefly owing to the groat preval- 
The general resnita in the ®®^®® cholera at Allahabad and Lucknow, the 
fevOTabif””** a whole have been most unfavorable 

, . . during the past year. The death rate was 51*16, 

e admissions 1,448*8, and the daily sick 60*8 per 1,000. Excepting the fourth 
gioup, these ratios are higher than those of any of the sections into which the 
army has been divided in the tables. 


228. Twelve different stations are included in this group, and omitting 

Darjeeling, which should be taken with hill stations 
bad.Xueknow.«dAiiahabad. and depdts, and Chunar, where the strength was 
very small, there are six of them in which the mortality was excessive, rang- 
mg from ^*05 at Benares to no less than 158*13 per 1,000 at Allahabad. 
Ihe only plains stations in this section in which the loss by death was not 
Very ^eat were Hazareebaugh, Dinapore, and Futtehghur, where the ratios of 
mortality were respectively 15*17, 21*91 and 15*62 per 1,000. 

229. The details which are given in Table XVI show how heavily these 
Several Begiments in this losses fell on certain regiments. In the 107th 

f8th*’fo8t‘v9rvhe2.tii^^ Regiment at Hazareebaugh the mortality was only 

21*07. In the C Battery of the A Brigade it was 
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only 7*63, but in two othop Batteries stationed at Lucknow it was 51*85 and 
83*33. In the 62nd Eegiment at the same station it was 106*52. In the L. 
Batteiy, XVI Brigade, at Allahabad it was 126*87, and in the 68th Jtegiment 
cantoned beside it, the ratio was no less tluin 184*67 per 1,000. To cholera, 
the deaths were chiefly due, but the loss from other diseases was also heavy, as 
will be seen more fhlly when the chief of these are individually considered. 

230. In the third group the results of 1869 were comparatively favorable. 


The results in the drd 
for 1809 are oomparat 
favorable. 


group death rate was 25*53» the admission rate 1,383, 
ifivaly and the daily sick rate 66 per 1,000. But although 
these figures are.8ati8fiictory when contrasted with 
those of several of the other groups and of the Presidency generally during the 
past year, they show a much lower standard of health than usual among the 
European troops quarteibd over this area, nor is the unfavorable result to be 
attributed in any great degree to the cholera, the mortality from which was 
but 1*91 per 1,000. Fever, apoplexy, dysentery, and hepatitis wore eatdj 
more fatal than cholera. In 1866 the death rate was only 15*30 ; in 1868 
it was 18'66 ; in 1867 it was 48*66, but of this cholera contributed 28*49. 

231. Omitting hill stations and dep6ts in this group, tho troops at Muttra, 

Bareilly, and Eoorkee show the most favorable 

reto2^me“mosfSSavS! rate was only 9*62, 

able. m the second 12*77, and m the third 16*13. At 

Meerut, where the deaths from cholera equalled 
7*04 per 1,000, the total mortality was 36*19 ; but at Delhi, where not a single 
cage of cholera occurred, tho result is Ijnt little less unfavorable, tho death rate 
having amounted to 33*16. At this station, owing chiefly to the prevalence of 
fevers, the admission rate was very high, and the same remark applies to 
lloorkcc, where, however, in spite of sickness prevailing to an unusual extent 
the mortality was small. 

232. In tho Central India group of stations, the results for 1809 arc still 

•nh u * * 1 . . 1 . more unfavorable than any of those which have 

The atatiatioB of the fourth , ii t r\nn 

group of Btations are more been already considered. Out of every J,000 

^fhvorabie than those of British soldiers quartered over this area, 64*7 were 
any of the other groups. from sickness, 2,069 were ml- 

mitted into hospital, and 64*47 died. This mortality contrasts most unfavor- 
ably with the ratios of 18 and 24 per 1,000, wliich arc shown in tho thi*c*(< 
years previous. Of the total of 64*47 nearly one-half, 30*18, were duo to 
cholera. To fevers, apoplexy, dysentery, and hepatitis, the other half of tho 
deaths were mainly due.* 

233. At Agra the mortality equalled only 16*76, but at all tho other 
Excepting Agra the returns stations the ratio was very high, varying from 30*30 

from all me etations show at Beepree to 85*20 at Saugor and 119*74 at Morar. 

The admission rates at these places show the same 
disproportion in favor of Agra. There they amounted to 974 jier 1,000 ; in the 
others they varied from 1,263 at Nowgong to 2,486 at Morar. The returns of 
individual corps show a very lamentable loss of life. In the 103rd Regiment at 
Morar this amounted to 81*68 ; in the l-7tli Regiment at Sau^ir it was 87'65. 
The Battery in the Gwalior Fortress lost in the proportion of 138*89, and in 
one of the Batteries at Morar, the casualties exceeded 185 per 1,000 ; 23 men 
died out of a strength of 124. 

234. Over a great portion of the Punjab the admission rate was very 
The high mortaUty in the l«’sh* Omitting lull stations, it ranged from a 

Punjab »ue chiefly to the minimum of 1,366 at Umballa to a maximum of 
heavy losaes at Peahawur. 3,392 at Meean Mccr, and it is very remarkable, as 

will be more fully dwelt on when discussing the wide spread epidemic of fever, 
that many of those stations which are usually extremely healthy sufi'ered 
most. At JuUunduf, for example, tho ratio was 2,632, and at Rawul Pindee 
2,472. The death rate for tho province, 39*01, was high, but this was chiefly 
due to an excessive mortality at a few stations. The loss of life at several of 
them, such as Ferozepore and Sealkoto, was small, 7*84 and 10-85 ; but at 
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Btatistios of tho proTinoe for 
1R69 miut b« read in ooimeo- 
tion with the rery variable 
reaulta at difitorent stationa. 


Govindghur, out of a small garrison, the mortality was 136*76, and out of the 
large force at Feshawur it amounted to 146*68 per 1,000. 

236. Taking individual corps there is a very marked difference in the 
The general tinihvorabie results of the year. In the 20th Hussaw for 

example, stationed at Campbellpore and Bydun 
Bowlee, the admission rate was only 1,061. In the 
86th Regiment at Meean Moer it was 3,697, and in 
the E. Battery, 19th Brigade, Royal Artillery at Bawul Pindee, it was no 
less than 4,266. In the 2l8t Hussars at XJmballa the mortality was only 9*73. 
In tlio 36th Regiment at Peshawur it was 171*70 per 1,000. In forming 
any estimate of the general sanitary historv of the European Army of the 
Puiyab tor 1869, as shown in Table VI, the detafls regarding individual 
stations and regiments, as given in succeeding tables, toast be carefully studied. 

236. Having indicated .yery briefly the chief facts connected with the 
_ . , j i. statisuos of each group of stations for 1869, the 

feSS“SOTmoe" SpSfd bi meteorology of the different areas which they 
taken in oonneotion with their occupy may Bow be considered. Our zneaus of 
sanitary history. becoming acquainted with the meteorological 

phenomena of India are atill most imperfect^ but under the supervision of the 
reporters in each province very valuable data are now being collected. These 
provinces do not coincide with the provinces of disease which have been 
adopted bjr Dr. Bryden. Mr. Blanford^s Heport of the Lower Provinces for 
example, includes the whole of the first group — a very much wider area than 
is indicated by the stations in which British soldiers are quartered, and which, 
as regards disease, is chiefly represented by the statistics of native troops and 
prisoners. It also includes a portion of the second, the otheij parts of which 
fall to the reporter of the North-Western Provinces, and a similar division of 
the different areas occurs in other parts of the country. Mr. Blanford’s 
lleport* is particularly full of interest, and it is very desirable that the 
main facts whicli have been recorded by him and the other reporters should 
be embodied in any general sanitary history of the year. 


237. ^^Tho atmoRpherio pressure in he observes, ^‘was, on the whole, slightly (about 

# Ai. T O^Ol) lower daring the past year than in 1 868. The how- 

I«ow©r taken by itself, is barren of conclusion,* since atmosf)heric 

movements are determined not by the absolute prelum, but 
by the diabrences of pressure in adjoining regions, and these differences are in opi)ogite direo- 
. tions in the two principal seasons of the year. It is probable 

mosp oric pressure. strengtli of the monsoon in different years will here- 

after be found to vary with the amount of difference that prevails on or near the limits ot the 
region over which it ^ilows. But Bengal is hut a small tract situated at a distance from either 
of these limits, and the pressures in Central Asia (or Central India) on the one hand, and to 
the south of the equator on the other, are not ascertainable at present. * * . * , * 

***** The area here treated of is too small, and the period discussed 
too short, to allow of more than a probable guess of the chief normal barometric features of 
the monsoons on the Indian Peninsula, but there is much reason to believe that this triangular 
mass of land being alternately heated and cooled beyond the seas which enclose it on two sides, 
while on the north it is in a great measure cut off from Central Asia by the Himalayan Chain, 
acts on a smaller scale locally and independently much as Central Asia does on tn© larger 
scale ; and that a subordinate focus of alternately low and high pressure exists over its interior, 
and determines the course of the local monsoons. That sneh is the case may he inferred 
from the known distribution of temperature as laid down in Dovers Charts, and in those more 
recently drawn up by Messrs. Schlagintweit.* * * ^ * 

^^The most striking feature of the temjwrature of 1869, as compared with that of 1868, 

is its high range in the first five months of the year. At 
Temperature. almost every station this excess is manifest, but especially at 

two, distant from each other, and differing greatly in all thS physical circumstances of their 
position, Port Blair and Bc^rhampore.* * * * * The greatest excess of tem- 

perature occurred at Berhampore, and at this station it was at its maximum in May, or imme- 
diately j)roccding the oominenoement of the rains. But Patna, Hassareebaugh, Benares and 
Roorkee also show excessive temperatures in May, second only in this respect to Berliam* 

poro.'* * * * * ^ * 

In April and May a mean temperature equal to that which usually prevails at the ther- 
mal focus of the Peninsula (Nagpore) was experienced over an area to the west of the Ganges 
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Delte, incIudiDg Haaeareebaugh^ Patna^ Berhamporc, and probably Gya and Mongliyr ; of which 
stations Hazareebaugh showeid the behest temporaturc. This region coincides with that over 
which low barometric pressure prevailed in the same months, and the former fact goes far Ut 
explain the latter. At the same time, the temperatores of. Darjeeling and Goalpamh were 
mnoh below the mean, and differed from those of Berhampore and Hazareebaugh by from 
10"* to 16®, — the difference of latitude, be it remembered, being not more than a® to 6®, lind the 
mean difference of temperature at this season not more than 5® to 7®. At Calcutta the tem- 
perature during these months was about as much above the mean, as during the previous year 
it had been below it, but it is worthy of remark that the highest temjicrature of May did not 
exceed 100, and there were no hot wmds. These winds, indeed, the temperature of which in 
Lower Bengal is sometimes as high as 105®, do not reach Calcutta in all years, and in 1S69 
there is an apparent reason for their absence, since they come from the heated plains of the 
North-Western Provinces and Central India, and the region of low pressure of Hazareebaugh 
and Monghyr would be the foous towards which the winds would tend from all quarters. The 
heat at Calcutta was generally^remarked as oppressive, but this implies something more ihmi 
mere excessive temperature; generally indeed humid air and a calm atmosphere.^ * * * 
From such a comparison as can be instituted between the data of 1869 and those given 
Solar Radiation report for 1868, it appears that the intensity of that 

portion of the solar radiation which penetrates the atmosphere 
and affects the exposed thermometer, was generally greater during the earlier months of 1869 
than these of 1868. This is especially shown at Hazareebaugh and Patna. At the former 
station the solar radiation was very intense in April and May, — its mean temperature in th(? 
former month being 168®, in the latter 164®, — ^while on one day the reailing was high as 172.® 
At Berhampore tlie highest mean of solar intensity was in April, when it was nearly 19 
degrees above that of Calcutta and only 8® below that of Hazareebaugh. Monghyr and Patna 
also gave high means, and at Gya in June the solar heat was nearly as inteuse as at Hazaree- 
baiigh in May. At Ooalparah, on the other hand, the mean intensity of solar radiation was 
123® only in April and May, that is 8 degrees lower than at Calcutta and 30® lower than at 
Hazareebaugh (on the mean of the two months.) Thus then the data, imperfect as they are, 
show the general local coincidence of intense solar radiation wiUi high air temperatures, and 
and sitfee* the high and low temperatures coincide with low and high barometric 
pressures respectively, it seems a reasonable inference that the variations of local solar radia- 
tion in different years may be the main determining cause of the barometric irregularities 
described in a previous part of this report. ***** 

Except at Saugor Island, Calcutta, and False Point, the atmosphere in the earlier 
months of ] 869 was generally drier than in the corresponding months of 1868. This was 
especially the case at Berhampore, Jessore, Darjeeling, Patna, and Monghyr, as well as 
apparently in the North-Western l?rovinoes : and it seems not improbable that it was at least 
.j.. . in part due to the deficient rainfall of the preceding year. 

1 y o e air. other hand, since the increased siccity im])lies dimi- 

nished evaporation, we have here one probable cause of the higher temperature notif.ed in the 
previous pages. In the latter months (October, November, and December,) it generally 
slightly more humid at the Western Bengal and Behur stations and at those of the Nortli- 
Westorn Provinces, and the increased humidity coincided with a somewhat lower temperature, 
both being the probable conseijuenoes of the rain, which fell ^nerally over those regions in the * 
end of September and beginning of October, whereas the rains of the previous year had failed 
almost entirely. Hazareebaugh seems in some degree to be an exception *10 the rule, since, 
while the temperature was considerably higher in the earlier montJis of 1869 than in 
those of 1868, the humidity of March and April was also higher. But even here it may 
be observed that the chief excess of temperature was in February and May, and in both years 
the siccity and temperature were comparatively great, and the barometer low * * * * 

As might be anticipated, the Serenity Tables show a very direct relation with those of 
o ^ , solar radiation and air temperature, when a comparison is 

Serenity m the atmosphere. made for stations in the same latitude, and the same month 

of the year. Ceieru paribus, as a general nile, the greater proportion of clear sky, the greater 
the intensity of the solar radiation, and the higher the tcrapernture. 

^^The rainfall of 1869 was considerably less than that of 1868 in Orissa and the Delta of 
the Ganges, slightly less in the eastern and north-eastern, considerably greater in the western 
and north-western circuits. In 1868, as I have elsewhere shown, with the barometric depression 
in the north-west of the Bay of Bengal, the rainfall was excessive in the western jairt ol the 

Delta and Northern Orissa, and the vapour-bearing winds 
Bam-fall. arrested or drawn aside from their usual course towards 

the highly heated plains of the North-West and the Punjab. We have seen that in 1869 
there was a local barometric depression in the elevated country to the west of tlu* Jangetic 
Delta, and an unusually high temperature during the hot weather months ; that at the entran(?e 
of the Assam valley the temperature was below the mean and the barometer relatively high, 
and there was probably a second local barometric depression in Upper Assam. This distribution 
of pressure did not undergo much alteration during the rainy season, the most im])ortani 
change being a rise of pressure about Hazareebaugh, which, in the latter part of Scptfmiber 
and uie beginning of October, permitted the vapour-bearing winds to pass onward to the North- 
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Wt^st^rn Provinces and Centra] India^ and thus to save those provinces from the impendinf^ 
disasters of a second year of scarcity, if not al^solute famine. # * # * 

* The fall was less titan the avera^^ in Orissa, the Q|in|^tic Delta and Arraean. Also in 
Eastern Benii^al (except Sylhet and prSiahly Cherrapoonjee,) in Lower Assam, Sikkim and parts 
of Behar. It was above the avera^f^e at Sooree and Berliampore, and over a tract of country 
Ktretchingr between the Rajmehal Hills and the Bhootan Doors, including Dinagepore, Rung- 
pore, and probably Julpigoree and Buxa. The rainfall in Upper Assam seems also to have 
Iwen in excess of the average, and it certaiDly was so in Sylhet. In so fer as any conclusion from 
our present data is legitimate, it would appear that the area of greatest rainfdl did not coin- 
cide with that of barometric depression, but was at 150 miles to tlie north-east of it. It was 
very restricted, and in some places, if the data could be trusted in detail, would seem to be 
sharply defined, between Sooree fOid Burdwan; but 1 am not in a position to say that 
either of these registers can be ]in]>Hcitly trusted, as their gauges have not been tesi-ed. A 
similar strongly marked diflerenee is shown by the neighbouring stations of Sylhet and Cachar, 
the rain-gauges of which I have examined, and know therefore to bo subject to comparatively 
trivial errors, while I have full confidence in the general accuracy of their records. But a still 
more striking difiTorence is that of Calcutta and Howrah ; the rain-gauges of which are only 
two miles apart on opposite sides of the Hooghly. In this ease, however, the difference is 
mainly due to the partial character of the storms in February and March. The relation alxive 
remarked l^etween the area of greatest rainfall and that of greatest barometric depression may 
possibly be due to the operation of a general law, since it h^ its counterpart in the preceding 
year. It will be seen, on ref'ereuce to the report for 1868 (pp. 27 and 48), and to the charts for 
the months of June and August 1868, that in these two months, when the barometric depres- 
sion near Saugor Island was most intense, the rainfall was greatest at some distance north of 
the <l6pre8sion. In June there fell more than 80 inches at Balasore and Contai, near the coast, 
in the north-west corner of the Buy. Over a larger atea around that of maximum precipitation 
and including Calcutta, Midnapnre, Saugor Island, &c., the rainfall exceeded 20 inches, and 
over another and less definite zone exterior to the above, it was between 10 and 20 inches. 
Similarly, on the chart fur August, a series of concentric zones, centreing at Hooghly, mark the 
.'ireas of 10 to 20, 20 to 80, 30 to 40, and more than 40 inches, the last mentioned quantity 
having been registered only at Hooghly. The relation thus shown is remarkable, and has not, 
HO lar as I am aw^e, been noticed Wore ; it is difficult to believe it fortuitous, but if it be 
constant, its cause is by no means obvious. That a heavy fall should ' occur where the 
barometer is lowest might be expected, but it is not clear why zones of rainfall more or less 
similar in form to the i^baric zones of minimum pressure, should occur at a distance from the 
former, so that when laid down on the map they suggest the duplicate imago of the isobaric 
lines seen through Iceland spar. The only explanation that occurs to me, and which after all 
is merely tentative, is that afibrded by the greater mamentum of the southerly wind, as com- 
pared with those which tend towards the barometric depression from other quarters. In virtue 
of this superiority an ascending stream of air and consequent prccipitaiiou might occur to the 
north of tne depression rather than immediately over it. But a wider basis of fact is required 
to establish the empirical law ; pending which, any discussion of reasons and causes must be 
premature. * # * * 

In 1869, tliere was an unusual prevalence of southerly winds in the first two months of the 
year, to which niay probably be attributed, in part, the prevailing excess of temperature over 
the corresponding months of 1868, already noticed at page 34. In May and June ihe princi- 
• fial deviation from the normal directions Is shown in the 

predominance of westerly winds at Hazareebaugh, north- 
easterly at Monghyr and of northerly winds at Patna and Benares, which may undoubtedly be 
attributed to tlie Hazareebaugh and Monghyr depression ; these directions, as well as those of 
the winds at the Della stations, being in exact accordance with Buys Ballot^s law, with a 
minimum pressure between the two last named stations. In July and August with the relative 
rise ot the barometer at Hazareebaugh and the contraction of the area of depression, the wuiids 
generally drew round more to the eastward, and in September, in the latter part, of which 
month the rains reached the North- Western ProviuccB in abundance, the general direction 
throughout Bengal was between S E. and E S E. * * *. 

The year 1 869 has been somewhat remarkable for the number of cyclonos that have been 

felt in Bengal or on its coasts. Three of these occurred 
at the commencement of the south-west monsoon in May 
and June, and one at its close, in October.^'' 


288 . Dr. Murray Thomson, the Reporter for the North-Western Provinces, 

divides the year into portions — the early cool se^on, 
BTorth- the hot season, the rainy season, and the cold 
weather in the latter part of the year. With regard 
to each of these he makes the following general remarks : — 

^^The early cool season of 1869, including the months of January, February and March, 
very much resembled that of 18G8 : the first three weeks of the period had dry, clefir, cold 
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weather; the cold in the momingrB of the first two weeks of January being often iuteuBe. 
Cloudy, wet weather was observed from the 80th of January to the 7th of February; the two 
middle weeks of February had clear skies, but from the 88rd of February all through March, 
dull cloudy weather was the rule. A good deal of rain fell, in the stations between the Jumna 
and Ganges and to the north of the latter river. The season was a healthy one. There was 
no prevalence of any disease reported from the observing stations in the North-WeBtern 
Provinces and Oudh, ^ ^ ^ ^ ^ ^ 

The hot weather of 1869 extended over a ^period of two months and seventeen days 
(April, May and the first seventeen days of June). Although it is difiioult to separate shurpiy 
a period like this either from the latter part of that whicli precedes, or the former of that 
which follows it, yet here we liave to deal with a jicriod of very high temperature, and in 
which there was no appearance of the monsoon rains^^ ^ ^ 

The barometer stood lower tlian it Inul done in the two previous years. In April the 
temperature was nearly the same as in 1868 and 1H67, but in May and the first part of June 
it was much higher. The whole season was very dry, but not more so tlian in the other years. 
But the determination of the humidity of the atmosphere, as at ]>resent carried on, is far from 
being on accurate process ; too much reliance, therefore, cannot be placed on the results on 
which the above statement is made. 

'^Judging simply from inspection of the hot weather, and leaving instruments out of view, 
there can be no doubt that it is the driest part of the year. Evaporation proceeds, as may bo 
supposed, with great rapidity : a large body of water will lose as much as luitf an inch of its 
dejith in 24 hours. ^ ^ ^ ^ ^ ^ ^ 

Iho rainy season of 1869 was far from l^eing normal. The hot weather lasted wtdl 
into June, and no rain fell till in the third week of that month. In July the rain was more 
frequent, and especially was this the case in the more easterly provinces. The 8rd tr> 8th, 1 1th 
to l4th, and 84th to 88th, were groups of wet days all over the North-West. But, although 
rain fell thus frequently in July, yet the total falls were generally less than in 1868, which 
was a year notable for its diminished rains. In August the rainfalls were less numerous than 
iT^ July,, and here again this was more conspicuous in the more western than in the eastern 
provinces. The amoinii of rain which fell in August 1 809 generally far exceeded that which 
fell in 1868; in fact, in the latter the diminished rainfall of August was very striking. In 
September also wc liad a great contrast between 1868 and 1869. In 1868 the amount of rain, 
except in the eastern provinces, was very small, while in 1869 it fell frequently and heavily 
all over the North-Western Provinces. In Octeber the rain was confined to the first eight or 
nine days, but in these it rained heavily, giving a total fall which contrasted strongly with 
1868, when no rain whatever fell. The rain of September and Octeber raised the annual fall 
to nearly the average amount. The abnormality of the rainy season of 1869 consisted in a 
postponement of the regular rains rather than a failure in the amount. ^ * * 

^^The latior cold weather includes the months of November and December, 

It is in this part of the year, along with the first three months of thes Bucttccding year, 
that the cold weather exists. In 1869, excepting on the J8th and 19th of December, there 
was a steady drop of the temperature from the 1st of November to tlie end of the year ; but the 
decrease of temjierature does not stop at this time, but goes on tlirough the first half of 
January. The barometer rises while the thermometer falls. The cwler any place is it has 
more air over it, and conseqdently more pressure or weight bearing on it. The year 1869 
showed no exception to this rule ; air-pressure increased nearly all through the period. From 
the 20th to the 26th of December, the only rain of this part of the cedd weather fell. I'his 
is quite a usual occurrence. The wind had a general westerly direction, except during the 
fieriod of rain. 

239 . In the Central Provinces the meteorological observations are under 
Meteorology of the Central the direction of the Sanitary Commissioner, and the 
Provinooa. following extracts from his review of the climate 

of these provinces, which he has furnished me with in anticipation of tlie ap- 
pearance of his Annual Eeport for the past year, will be read with interest. 

'' Meteorological observations have been recorded throughout the year at the stations of 

Nagpore, Jubbulpore and Baiporc ; and at Seoni from the 
Station* at which observations are fifgt May. Thermometric observations have also been regis- 

tered on the Puchmurree Hill from Fehruaiy to November. 

At Nagpore observations have been continued for only two years, and at the other stations 

for only one complete year. A comparison between the con- 
Metoorology of 1869 compared ditions prevalent in the ditferent seasons of the two years at 
with 1868. deduced from observa- will be of considerable interest and value, but in one 

li«u. taken at Nagporo. important point tbe meteorology of Nagpore in 186» differed 

from that of the providcee generally. The rainfall at Nagpore in June and July eoa^ly 
exceeded the scanty fall of tbe previous year and was again far below tlie average tall of those 
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months in the previous year, which was not the case in any other district except Wurdab. The 
mean baromeme pressurs was §preater in Janttary» February, Ap^i August and November, less 
in the other months, llie mean temperature was considerably higher in the first half of the 
year, i, e,, in the spring and hot weather, lower in the rainy season and autumn. The mean 
humidity was less in the first half of the year, considerably in excess during and after the nine. 
There was less cloud in May, the hottest month of the year ; in the autumn the amount of cloud 
was greatly in excess over the season of 1868. The rainfall ^as less in the spring and hot 
weather, greater during the monsoon, and tl|||i was more especially the case in the months of 
SeptemUr and October. In the general imhivou of the uind there was no great difference in 
the two years. The velocity of the uAnd was much the same during the hot weather in both 
years ; it was considerably less in the rainy season, greater in October. The amount of ozone 
as estimated by Schoubein^s test was gcnermly less than in the preceding year, but greater in 
June, October and November. 

In Nagpore, Wurdah, and Baitool the total rainfall for 1869 was somewhat below the 

average of. former years, but in •all other parts of the provin- 
ces the full average was obtained, and what is of great impor- 
tance, the later rains were heavier and more prolonged than usual. Consequent on this more 
abundant rainfall, we have in the later months of 1869, a lower temperature and a greater 
amount of moisture, the greatest difference in these respects occurring in the mouth of 
October. 

Comparing the amount of atmospheric moisture at the different stations, we find that in 

April and May in all stations the atmosphere attains a state 
Humidity. of almost absolute dryness. The greatest degree of dryness 

was attained at Jubbulpore at 4 p. M., on the Ist and 19th 
May, when the temperature of the wet bulb was 41*8 below the dry bulb, and at Nagpore on 
the llth April when there was a difierence between the wet and dir bulb thermometers of 
35^ at 10 a. h. and 4r at 4 p. u., the relative humidity calculated according to Apjohn^s 
formula being *08 and *09 (saturation being ss 100). It is, I think doubtful whether our 
instruments can indicate greater dryness than this. But while the hygrometers at all the 
stations indicate an extreme degree of dr 3 mess during the hot weather, the difference in the 
effect of the rainy season on the hygrometer in different localities is very great. Thus, if 
we take the month of July, in which the rainfall was generally the heaviest, we find that 
although in that month the mean humidity at Raepore was *81, at Seoni *80, at Nagpore *73, at 
Jubbulpore it did not rise higher than *58, although the rainfall was greater there than at any 
of the other stations, and on reference to the hygromctric table for Jubbulpore it will be 
observed that the humidity did not rise above *66 in the subsequent months of August and 
September. This great diyness of the atmosphere at all seasons at Jubbulpore, as indicated by 
the hygrometer, is the more remarkable when the great prevalence of malarious fever at 
Jubbulpore is considered. 

Centrally situated as these provinces are, an accurate record of direction of the wind is oi' 

much interest and importance, particularly with reforonce to 
Wind. theories regarding the connection of epidemic disease from 

one tract of country to another by prevailing winds. Being 
within the tropics, the changes in the direction of the wind as the different seasons come round 
are very regular. The north •easl^rly wind sets in October and continues steadily in this 
direction or easterly through November and the early part of December ; in the latter part of 
that month it slackens and southerly winds are frequent; the north-east wind however continues 
the prevailing wind till the end of January or beginning of February. In Febmary and 
March the wind is variable, but soutlierly and south-westerly winds are more frequent. In 
April the prevailing wind is north-west, and it continues froi^ this direction until about the 
middle of June, when the monsoon sets in, the general direction of which is west and south- 
west ; westerly and north-westerly winds are the strongest ; the north-easterly and easterly winds 
are generally light. A clear sky commonly accompanies the north-east and easterly winds, and 
their comparative dryness is shown by the rapid decrease of the relative humidity, of the 
atmosphere in the month of November, when tnese winds prevail with the greatest steadiness, 
the wind from the north-west is however the driest wind. South and south-wefifterly winds 
bring clouds and are commonly followed by electric disturbance and showers. Thunder-storms 
are commonly frequent in the month of March and beginning of April, but in 1869 their 
occurrence was less frequent and general than usual. 

The currents of air that traverse Central India differ considerably from those that prevail 
in the Ganges valley and Northern India, particularly as regards the relative frequency of winds 
from the south-east atid east. In the Gauges vaUey and the North-West Provinces, south-east 
and easterly winds are frequent from March till October. In this part of India a south-easterly 
wind is rare at all seasons. North-easterly aud easterly winds prevail in the cold weather, but 
after February an easterly wind never occurs except for a few hours from some local atmospheric 
disturbance. Between February and October-- the cholera season in these provinces — a current 
of air that shall reach any part of the Central Province from Bengal or the north-west seldom 
or never occurs.” 
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Dr, Neil, the Eeporter for the Punjab, fjives tin? following sumniarv 
. . of the meteorological observations register'd in tluil 
S^eteorology of the PuhJato, province during the year : — 

♦ 

** The rain-fall for 1869 more nearly approwmates that of 1 867 than that of tlio intennodiatr 

year, while in many stations, as for example many on llu* 
liain-ittil. north-western frontier, the fall of 1860 far exceeds those ot 

the previous years. The month of March 1869 was unusually rainy throug*hout tljc ])rovinoe, 
whereas the two succeeding months were very dry, and it would therefore seem that during 
the first three months of the year the rain had expended itself for a time. During April 
and May of the two previous years much more rain fell. 

During the month of June 1869 the fall of rain was less general in the Kouthern dis- 
tricts than during the same month of the two previous years, whereas in some sUt ions along 
the north-western frontier as at Mozuffurgurh, Mooltan, Dera Ismail Khan, Dera Gazi 
Klian, &c., the fall was greater. In July 1869 rain became general between the 4th and 
6th, but no heavy falls occurred until after the 15th. There is a very great difrerence in the 
time at which the rainy season commenced in the Punjab during July 1867, iis compared with 
the two succeeding years. Prom the 1st to the 10th of July 1867 rain-fall was very general, hut 
ceased almost entirely till the 19th, and very little fell from the 25th to the end of the nionili. 
In the two succeeding years, however, the more general and coj>ioii8 fall seems to liave reserved 
itself till the latter half of the month in each year and then to have continued more steadily 
and eopiously. Matters were reversed in August: for during that month of 1867, rain was 
more general and more copious than the falls for the same month of the two succeeding years 
eombiiu*d. In the month of September 1867 and 1868 rain ceased almost entirely by the 8th ; 
but during the same month of 1869 a heavy fall occurrwl on the 4th, and throughout the 
wliole month rain-falls were frequent and very general. That this late rain-fall in 1869 liad 
much to do with the great prevalence of fever observed, I make little doubt : during the last 
thfee months of each year little or no rain fell until towards the end of December, but more 
fell then during 1867 and 1868 than during the mime iieriod of 1869. 

Tlie mean temperature duidiig the earlier months of the year 1869 was much less in some 

stations than it bad been for the same ]»eriod during the two 
Twnpi^rature. previous years. This was more particularly the case with fron- 

tier stations as also with Rawulpindec and Sealkote. The months of April and May ])rcseiited 
throughout nearly all tlie provinces an uniformly higher mean temi)erature in 1869 than during 
the two previous years. The cause of this is doubtless the smaller amount of raiTi during 
these months last year than during the previous periods. The mean temperature of June and 
July 1869 was on the whole less than during the same months of the two previous yearn, on 
account of the greater fall of rain. In August 1869 the mean temperature was much the same 
as during the same month of the previous year, both being almost uniformly highcir than 
that of August 1867, during which month much rain fell. September 1869, however, sliows 
a lower mean temperature and much more rain than the same month of the t wo previous 
years. The cold weather came on more rapidly in 1869 than in the two previous ytnirs, 
and in many stations the minimum temi)eratur(5 was very much less during tlie last three 
months of 1869 tlmn in those months of the two previous years. The unusual amount *)f ram 



quently the daily range of temperature was less. In some stations indeed the range was 
during March, as much as ten, twelve and even eighteen degrees less than during the same 
month of the two previous years. April and May, however, ivesented greater ranges, being 
drier. June and July did not present much difference ; but August 1869 on the whole showed a 
greater range than the same month of 1867 and 1858. Not so with September 1869, li(wever, 


There is not mtich differciure. 


on account of the greater amount of rain as previously noted. Th 
observed in tlie range during the months of October and November in the years under review, 
but during December 1869 the range mostly exceeded Hint of any of the two j^revious years 

during the same month. i • i i v 

During the first three months the wind blew most frequently from dircci-ions lying between 

north and west, but during barometric depression if often 
Winds. easterly directions. This was more particularly 

the cose towanlB the end of JaHiiary, tfie gecond ’ and third weokw of Fehnmry, and porti- 
culorlv so dnrini? the firgl, week of March. In Ajml the wwd became more viinaWc, hnt 
most frequently weaterly, chanffing however, agin the previouB month, to an cagiei y directmn 
during gteat barometric depn«gBi«n8. In May the wind was most Irt'quent ly ""rt' 
veering n.und to eastward, a« in the two previous years. Irom this month to the end of Sep- 
temlier the wind, so far ub the records can In. relied oh had an easterly lendency, while towards 
the end of the year it gradually turned northward and westwai^ 

the Puninb. During the most rainy periods (July and September) of the hot weather of last 
yeL easterly w-inds almost constently prevailed, while m the previous year during the 
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rainy season the winds were very various, to which circumstances is no doubt doe the greater 
scarcity of rain at the proper times.” 


241. Mr. Blanford is the only Iteporter who attempts a revi^ of 

Th. of. »!»«.. meteowlogi^ phenomena oeenmne heyonl to 

tog the meteorology of Ttnt<A own immediate province, in addition to the 
to one report. registers kept at 17 stations in Bengal Proper, 

he also receives a. copy of the observations taken at Port Blair, Madras, 
Benares, and Eoorkee. “ The meteorology of Bengal,” he observes, “ cannot be 
treated independently of that of other parts of India and the neighbouring 
seas, and I cannot but express a hfipe that before long it may be possible^ to 
include in one general report the data of a very much wider area.” This is a 
question which well deserves attention. If the obscryations made throughout 
the country were all embraced in one general review, there can be no doubt 
that they would be considered in a much more satisfactory manner and with 
some hope of arriving at reliable conclusions. The same remarks which have 
been so frequently made with regard to the statistics of disease in India apply 
with equal force to the records of its meteorological phenomena. A merely 
local view of either one or the other must of necessity be imperfect. If these 
two sots of facts arc to be studied on a really philosophic basis, they must 1« 
taken as they affect the whole peninsula. The question is one of great practi- 
cal importance and scientific interest. 

242. The diseases which have chiefly contributed to the rates of sickness and 
smau-pox was more preva- mortality during the year, hs they were distributed 

lout and fatal than in any over the difforont provinces or attacked indivjdiftal 
year stooe 1861 . stations and regiments, will now bo briefly alluded 

to. The history of the epidemic of cholera having already been fully narra- 
ted, the first disease of importance which claims attention is small-pox. 
Among the European soldiers throughout the Bengal Presidency, 130 cases of 
small-pox were treated during the year, and of these 16 were fatal. The ratios 
both of admissions and deaths 3'8 and *46 per 1,000 are higher than in any 
year since 1861, when they equalled 6'2 and *96. In 1869 small-pox was 
extremely prevalent among the general population. On reference to Table X 
}i appears that the unusual number of cases among British soldiers was not 
cenfined to any particular group, but appeared chiefly in a few stations of each 
group. For example, there were 11 at Lucknow, 8 at Meerut, 19 at Agra, 
27 at Saugor, 13 at Eerozepore, and 12 at Mcean Meer, many intermediate 
places having escaped altogether. 

243. The importance of taking every precaution to prevent the spread 

of small-pox, when it appears in a cantonment, 
formed the subject of a representation during the 
year, and attention was then drawn to the necessity 
of adhering strictly to the orders regarding the de- 
struction of tents and every other article used by small-pox patients which could 
not immediately be subjected to thorough disinfection. For the sake of conve- 
nience, and in order to avoid any confusion on this important matter, a complete 
set of rules to be observed on such occasions lias been prepared, and is 
appended to the jiamphlet containing the revised rules to be followed on the 
appearance of cholera. 


Bevised ralos to tib observ- 
ed with regard to tents, fto., 
used by small-pox oases nave 
been issued 


244. During the year 25,978 cases of fever were treated, and 163 of these 
Fevers have been more pre- Proved fatal. The admission rate from this one disease 
valent than to any yoar stooe in its various forms equalled 760, and the death rate 

4*71 per 1,000. Fevers have been more prevalent 
than in any year since 1863. They then amounted to 787 per 1,000. In no 
one of the last five years have they equalled 660, but from 1859 to 1862 the 
annual admissions varied from 780, to 910. As regards deaths from this cause, 
the results of 1869 are even more unfavorable, for the death'rate of 4’71 is higher 
than in any one of the previous eight years during which it ranged from a 
minimum of 2’63 to a maximum of 3*97. The gradual monthly rise in the 
number of cases of fever from February to November is well seen in Table I, 
in which the admissions from the whole army are entered. 
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245. This remark does not apply to Bengal Proper, where there was little 
Tevert were Tery preraleBit fl^iotuation^ but in all the other groups it is very 

inaU but the Eret and and marked. In the second of them, for example, the 
groups of atattona. fever admissions rise ftom 67 in January to 621 in 

June, and then declining rise again to 362 and 300 in October and November ; 
but although this marked difference exists, there was no gr(?at prevalence of fevers 
in this group in 1869. In the third of them, the number which was 62 in Feb- 
ruary was 366 in November. In the fourth and fifth groups the difference is 
still more striking, and the epidemic was much more severe. In the first of 
these there were 78 cases in February and 1,107 in November ; in the second 
of them with a minimum of 184 in February there was a wiftTiTmim of 3,452 
in November. 

246. A glance at ^ble IX shows that not only the two first groups 
individual stations Buffered escaped the extreme prevalence of the fever, as a 

much more than oiliarB In whole, but also that not one of the stations in them 
each of the three last groups, goffered in any marked degree. In the third group 

on the other hand, while the greater number of the cantonments were remark- 
ably free from fevers, the admissions at Belhi and Boorkee were very numerous, 
equalling in the former 1,309, and in the latter 1,233 per 1,000. In Meerut on the 
other hand, which lies not far from either of these places, the admissions from 
fevers amounted only to 277 per 1,000. In the fourth group the ratio at Agra 
and Nowgong was small, bemg only 274 and 282, but in all the other stations 
the disease was exti’emely prevalent, the cases varying from 666 per 1,000 at 
Gyalior to 1,864 at Jhansie. In the Punjab, excluding hDI stations, the 
epidemic was widely diffused. Sealkote, Umballa and Campbellpore suffered 
comparatively little. In the other cantonments within this province the 
number of cases varied from 761 at Ferozepore to 1,970 at Peshawur, 2,383 
at Mcean Mcer, and 2,881 in the fort of Attock. 

247. It has lieen stated that fevers wore more prevalent throughout the 
The Btatistios of previous Bengal Presidency in 1809 than in any year since 

epidemioB of fbver. 1863, but the bare statement of this fact without 

any detail of the areas which have btien chiefly affected in these two years 
would admit of no satisfactory comparison being made. In the annexed 
statement the statistics of fevers in each year since 1868 h%ve been entered, 
and it contains several points of much interest. It is to be remarked that, 
although under the head of fevers a certain proportion of cases of enteric; 
and other specific fevers is included, the great mass of cases were intermittent, 
remittent, and continued, the various forms of malarious fevers usually accepted 
as belonging to that class. 



SUUemnt showing the relative prevalencf of and MoHalitg from fevers per 1,000 of average strength in each group of stations during the eleven years 1859 - 69 . 



-Admi^iona. D.— Deaths. 


sanitary COMMI 88 IONBII WITH THE GOVERNMENT f)E INDIA. S<I 


248. This return bears out the statement ihat fevers have lieen more 
Statistloa of fever* from prevalent over tlie European, army of Bengal 
1868 to 1860 . during the past year than in any year since 1S(52. 

But in the first three groups the returns wore comparatively favomhlc' duriiu; 
1889. The unusual prevalence of the disease was chiefly confined to the. I'ourtli 
and fifth groups : a reference to previous years also shows that the areas repre- 
sented by these groups are those in which fever most frequently assuin(>s an 
epidemic form. Ihc two provinces, however, do not always suffer in eormnun. 
In 1859, 1860 and 1861 for example, the Central Provinces sliowed a v(‘ry 
high ratio of admis.sions fitm this uause, while the Punjab was comparat ively 
free. In 1862 both suffered severely. In 1863 the Punjab was most afteeted. 
In 1869 the ratio of admissions in eneh has been very much the same. 


249. There can be* little doubt that a close connexion exists hetwetm 
The oonneotlon _ between the unusual prevalence of fever in 186i) and the 


the prevalenoo of fever and 
the meteorology of the year 
satisfactorily ex- 


cannot be 
plained. 


meteorology of the ye.ar, but its exact nature is 
not easily determined. No relation can be estab- 
lished between the extent of rainfall and the 
amount of fever at different stations. For example, at Umhalla 12-4in<!hes 
fell in July and 8*3 in September, ora total of 20‘7 ; hut during the five months, 
July to November, the number of cases of fever was very small, and amounted 
only to 304 per 1,000. At Lahore, during the same period, the rainfall was 14 3. 
and fevers equalled 1,783 per 1,000. At Jlawul Pindee the rainfall during the 
same period Avas 9 inches, and fevers numbered 1,410 per 1,000. At Peshawur, 
with a rainfall of only 9'5 inches in these months, the admissions from fevers 
w(#c 1,206 per 1,000. Nor is the increase in fevers synchronous with the rain ; 
this is particularly seen in the case of Peshawur. in the month of Juiu^ 
only jV^Jis of an inch fell, in July there was none, in August yv^hs, in October 
I'O, and in November again none: yet the admissions rise from 221 in July to 
429 in August, 425 in September, 514 in October, and 41K)in November. The 
comparative statistics of min and fever in a few stations during 1869 are given 
in the annexed statement : — 
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250. If the results of previous years bo taken, it will appear that in some 
Diflbrent years with sHnUar 

rainfall, Bhow very different yoar, there was no unufiuaJ prevalence ol lever. At 
prevQlonoe of fever. llawul Pindee, for example in 1SC8, the rainfall 

during the five months, July to November, was 12’9, or one-fourth greater than 
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in 1869, and yet 1868 was a year strikingly non-epidemic in its cbaraotar. Nor 
can any relation be traced between fever and difference in temperature in the 
autumn months. The statistics on this point have been carefully examined, 
but they lead to no results. These facts arc of great importance as illustrat- 
ing how very ignorant wo still are of the oircumstonces under which malarial 
diseases assume an epidemic character, and how much remains to be done in 
elucidating the subject. 

251. Of apoplexy, 261 cases were treated in 1869 compared with 241 in 1888. 

Apoplexy was more fatal The ratio of admissions in the two years was almost 

then in any year since 1850. identiQal, — 7‘6 and 7‘B per 1,000. But the ratio of 
deaths from this cause in 1869 (3’78) was considerably higher than in the year 
previous (2 78), and much higher than in preceding years. Apoplexy has indeed 
been more fatal tq European soldi^ serving in the Bengal Presidency in 1869 
than in any year since 1859, when it caused a loss of 4* 10 jier 1,000 of average’s 
strenglb. Lucknow, Allahabad and Morar contributed the greatest number of 
casualties from this cause ; nearly one-half of those attacked died. 

252. Dysentery ahd diarrhoea also were more than ordinarily prevalent 

Bysentery and diarrhoea fatoL The admissions equalled 160 and the 
were more prevalent and fatal deaths 3*55 per 1,000. These results are more un- 
than in any year sinoe 1863. favorable than in any year since 1863, in which the 

admissions equalled 169 and the deaths 3*73 per 1,000. In 1868, when the 
returns w’ore most favorable, they showed 114 cases and 1*71 deaths per 1,000. 
In the fourth group, bowel complaints were most prevalent and fatal. The 
deaths from apoplexy occurred chiefly at stations which suffered much from 
cholera, and the results may, in some degree, be ascribable to the exposure 
of camp; but no such explanation can be given of the unusual number 
of cases of dysentery and diarrhoea. The admissions and deaths duo to 
these diseases were certainly high at Lucknow, Allahabad and Morar, where 
the troops moved into camp. When cholera prevails, an unusual number of 
cases of diarrhoea is to be expected, and the ratio of 296 per 1,000 of this 
nature ut Allahabad exceeds that of any station when there was a consider- 
able body of troops. But, if dysentery be taken alone, the proportion of cases 
tnxited at some other stations fell not far short of that returned from those 
places where the troops were under canvas at an unfavorable time of the year. 
The highest ratio of admissions from this disease in any station where the 
troops moved into camp on account of cholera was 102 per 1,000 at Allahabad, 
but at Meerut, without any exposure, the number was 97. 

253. Two hundred and twenty-three cases of . delirium tremens were 

• Delirium tremens was oon. treated during the year, and of these 22 w'erc fatal, 
siderabiy more prevalent than The .admission rate was 6*4 and the death rate *64 
in 1868. pgj. Three of the deaths from this cause 

occurred in Fort William, and five at Meerut. The results of 1869 under this 
head arc more unfavorable than those of 1868, when they showed 4*4 cases 
and *38 deaths per 1,000. 

254. In 1858 the admissions from hepatitis equalled 67 and the deaths 

Hepatitis was more fatal 5*84 per 1,000. In the admission rate there has 

than to any year since 1868. i)een no great difference, the numbers having varied 
between a maximum of 67 in that year and a minimum of 61 in 1868. The 
deaths from this cause had, however, gradually diminished, and in 1867 were 
at their lowest, — a ratio of 2*67 per 1,000. The results of 1869 have, as regards 
this disease, been ve^ unfavorable, more so than in any year since 1868. The 
highest death rate in any one group was 6*83 in Bengal Proper. Taking 
individual stations, no connection can be traced between this disease and any 
exposure in camp on account of cholera. The proportion of admissions at 
Lucknow, Allahabad and Morar w*as 60, 88, and 19 per 1,000. At Dinapore, 
whore the troops did not move into tents, it was 109, at Bareilly 76, and at 
Moradabad 109. Great part of the sickness at Allahabad and other stations, 
which was ascribed to exposure in camp, seems to have boon really due to the 
influence of a very unhealthy season. 
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265. Daring 1869 the ratio of admissions from venereal affections has 
Vanweal dlseMes ware as 'heen 200 per 1,000. The diflerence between, tlio 

prayaieiitiixisedaainises. proportion of admissions in 1869 and iu 1808 is so 
very trifling, that piaotioally thev may be regarded as being the same in these 
two years ; and it is much to be regretted that, when better results had been 
expected from a more careful enforcement of the rules for the prevention of 
venereal disease, there has been no improvement, and that the statistics of 
venereal disease in 1869 have been less favorable than they wore in 1807. This 
result is all the more unsatisfactory, because the prevalence of those affections 
<among the soldiers in 1869 was not confined to a few stations, the unfavorable 
returns from which haVe unduly raised the general average, but in the gi't'afer 
number of them, the records for the past year show an increase of such cases 
as compared with the number treated in the year previous. 

266. Dr. Bryden’s returns give the admissions per 1,000 in 68 differout 

OompariBon of the stations bodies of men. Among six of th(%e no cum- 
in these two years. parison can be made between’ the extent of 

venereal affections in 1869 as compared with any former year, as they formed 
working parties, or occupied stations for which no returns were previously 
given. They were as follows : — 


1. — Chunar 


AdmimioM jter 
.. a92-s 

2. — iliiiieekhoi roads 

(7 months) 

... 7.'»-S 

3 , — Chnekrata 

(8 months) 

... 138-2 

4. — Jiit;ogh 

(7 months) 

... U-1 

5< — Dalhousio rouds 

(() months) 

... 157J 

(J. — Mamie roads 

(7 months) 

... flO-8 


At 29 of the places whore the returns for 1869 can be compared with 
those for 1868, there has been an increase of disease during the former year, 
and in some of these cases the increase has been largo. 


]. Fort Willuiin 

2. Dinitporp 

3. Bemirort 

4. »S«c;ta|»or€' 

6. Fuitolijruvh 

OawnyMifL* 

7. llaroilly 

H Monuiulvnd 
0. NyufeTul 

10. liiiiidour 

1 1 . 

12. McMTUt 

13. Muttra 
14-. Atfrit 

15. Morar 
10 Gwalior 

17. fSi'eprnij 

18. Jbiiuaie 

10. Nowijfofig 

20. .Inbbulpori' 

21. ruibaUii 

22. Dtigslidif*. 

23. Subiitliou 

24. dullundur 
26. FeroJEoporc 

26. Scalkoto 

27. Govindgurb 

28. Fort Lahore 

29. Nowsbera 


BTATIONB. 



Ratio ov adnihbtone thom vbnk- 


RRAL ntHB&HK PER 1,000 OV 
AVBRAtiV MTaKNltTlI. 

i 

IMIH. j 

1869. 

2500 

253-3 

319-7 1 

342*5 

»(Ki-2 ] 

308*7 

9K) 

2106 

169-6 

401-0 

2fM>4 

439’4 

202-9 i 

347-4 

207*7 ! 

294-9 

290-8 

831-7 

63-4 

160-4 

93-8 

109-4 

131*2 

143-6 

90*5 

111-9 

1631 

192*2 

184*9 

223*7 

131 8 

300*8 

160 7 

325 8 

379*6 

t ^ 401-3 

270-3 

1 441*2 

189-6 

2032 

92*6 

99 1 

66-0 

128*0 

111*9 

378-7 

104*0 

167-1 

127 3 

16 1*5 

112-9 

118-4 

169*2 

188-0 

119-1 

123*4 

74-1 

92*2 


REMARKS. 


For 9 monlliB only in 1808. 


For 10 inontliB <»iily in 3808. 
Fur 8 inutithu in (.‘iirh year. 
For 7 mouths iu cueb year. 


For only 10 months in 3808. 


10 inontlw in oet-b year. 

10 loontlni in 1809, 9 nioutlis in 
1808. 

Fur 9 uiontbs iu 1808. 
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In some of these cases the increase is trifling, in others a perfectly fair 
comparison cannot be made, owing to the fact that the periods of observatum 
in the two years do not correspond ; but there is ample evidence to show that at 
nearly every one of thcpc platses the preventive measures have proved a failure. 
In not a few instances the failure has been signal, and the ratio of admissions 
I’rom venereal affections at Futtehgurh, Caw'npore, Jhansie, and Nowgong 
«(xceefl that of any station during 1868. 

In 23 cases there? has been a decrease of venereal affections, and the com- 
parative ratios of 1868 and 1869 as regards them stand thus — 


S T A T I O N a 


UA-TIO of AOXTBRtOirtI FKOM 
VKITFIIkAl. IMHKArtE PKK 
l/MM) OF ATkUAGK 
MTitkMOTM. 


l(m, 1HH9 


K KM A if KS 


1. T)iiiii-I)um 
1!. lJnrnH*kp()r« 

S. Horhttinpore 
I, DiirjepUng 
f». ,, Di»]>At. 

(». llfi/jirH^buugh 
7. Fy74ibn(l 
K. liiiokiiow 
n, AHiihnbnti 

1(1. i:»haliji‘ltiinpore 

n. Dflbi 

12. Saugor 

1:1. KuHHowlio 

11 Mooltun 

ir> Dem Isiimil Khan 

Hi. Dlinriuatihi 

17. Kiiiigni 

18. Mccmui M<H*r 

19. Uuwul Phnlw 

20. Caiiipbolliiopc' 

21 . Attock 

22 . MiirjH *6 

23 . Pe.shnwnr 



' 



»74‘H 

138-6 


815-2 

23r>-i 


272 0 

1H8-3 


»C-2 

68-8 

*.. 

142-8 

104-8 


317-3 

216-5 

... 

176 1 

163*4 


247-4 

170-7 


396-7 

8459 

* 

2G1-7 

142*8 


166-1 

127-1 


l0<i-6 

141 -3 


, 181 -H 

85-0 

f « f f • 

1U2-6 

108-9 


131-3 

60-6 


288-5 

28-0 

«•« 

283 S 

16-1 


100-8 

143-7 


1513 

134-7 


140-1 

86-6 


284-6 

156-6 


176-1 

105 4 


201-1 

89-4 


Only 8 niontliH in 1869. 

Only 10 monthi* in 1869. 
Only 9 luonlhi* in 181>8. 


Only 11 unniihK in 1868. 
Only 10 miniths in 1H6 h. 


In one or two of these the returns are all the more favorable when com- 
pared with those of the year previous, as the statistics of 1869 include a 
whole year, while those of the same stations for 1868 embraitc only a part of 
that year. 

257. As these figures generally differ from those which are given hy 

These Btatistios inolude ^^6 Medical Officers in charge of the Lock 
both primary and secondary IJospitals, it may be well to state that Dr. Brj’deu’s 
lorms. statistics under the head of “venereal disease*” 

embrace all forms) both primary and secondary, and in this respect are ojien to 
some exception as an accurate test of the results derived from the preventive 
measures ior the year ; but as the returns for all stations are prepared in the 
same way, it is not probable that any Lock Hospital is thereby made to occupy 
a lower position in the comparative scale than it would otlierwise have done. 
In connection with this subject, there is another question which deserves somi? 
notice. In showing the amount of success which has attended their efforts 
to repress venereal disease, some Medical Officers have excluded all cases of 
gonorrhcca among tho soldiers ; but although this is a trivial ailni(?nt compared 
with any form of syphilis, it is one of tho diseases for the prevention of which 
those measures wore adojited, and their Value cannot be properly tested if it 
is left out of the calculation. 

On a review of the working of the Lock Hospitals during 1868, several 
Important modifloationshavo important alterations in the rul(?8 for the prevention 
^evention*of of venereal disease were suggested— the extension 
venereal disease. of the area around each cantonment over which 

they should be in force, tho classes of persons to be registered, and other points 
regarding wliieli more complete measures appeared to bo required. Attention 
was at Uie same time drawn to the necessity of a much more efficient adminis- 
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tration of the rules already prescribed which in many cantqjiments bad citliev 
never been enfoiwd or had been allowed to fall into disuse. On all tbes<‘ 
matters orders have been issued by the Government ; but as they a])pearod only 
in the commencement of the current year, the experience of 1801) is valuable 
only as showing!: that tlie rules as they formerly stood were insufficient for the 
end desire^l. The results of. 1869 have certainly been most unsatisfaciorv ; 
but it is to be hoped tliat, with the moi-e strict supervision now introduced, the 
returns of 1870 may show decided progress. 

258. Tlic statement of mortality according to age shows as usual an 
^ excessive death rate among old soldiers. As noted 

a ion o ago mo a y. year’s report fevers formed an exception to 

this rule, the mortality among men under 25 yeai'S of age from this cause 
having been heavier than among those of more mature age. 



Distribution of ike Strength of the Army according to Age at the beginning <f 1869 . 



S«e note to Tible XHT for Enropeon Troopa. . 
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The numbers of married and unmarried men in the different <»rades 
and arms of the service as tliey stood on the 'ist of 
May, are shown in the following abstract, as well as 
the ratios in each case : — 


Abstract of Married and Unmarried European Non-Ommismued Officers and Soldiers servim/ 
in ike three Presidencies on the Isl of May ISOU. 
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260. The cotnparativc sieknoss and mortality among marrif'd and un- 
ComparatiTo Bickiess and parried soldiers in 1809, are shown in the follow- 
^rnaSwif statement, in vvliich the results for the past year 

™' are also compared with those of 1807 and 1808 : — 
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261. On these statistics Dr. Bryden has prepared the following memo- 

Dr.Bryden’Bmemo. randum:— ® 

on these atatistios. 


Returns showing in contrast the sickness and mortality among tlio married and unmarried 
soldiers of huropeaii have been rceeivtxl since ISd?. The results for the three 

years Jhd7, 1868 and 1809 are cxhibitiHl in the following siat^^inonis. The figures which 
appear here are the sum of returns furnish e<l directly by regiments j an<l although those differ 
m many details from what is shown in the more eorrect gtfneral tables for the year, the loiuls 
approximate witli suflicienf. iw^curaey and can be ajijiropriately used for the purpose for whi(!h 
they have been brought together. 

In the memorandum on this subject furnished in the two jirovious years, the necessity was 
pointed out of reading the results sliown in the njturns lor married and unmarried men in con- 
nexion with those shown in tli^ Age Table for tlie year, sin(*o the ratios are to a great/ extent 
representative only of the fact that a certain ]>roportiou of the marriinl men are of an age 
wlu(*h contnists with that of fihe unmarried men taken as a hodv. 

fcnt. of the total of inarrit‘dmen exceeded and per cent., were under 
oO years of age; ol the iin married 28 per cent, exceeded »‘10, and 72 per cent. were, below this age. 

In I8fi8, GO per cent, of the total of marriiKl men are rt'turned as over 3G, and IM per 
cent, as under *‘1() ; of the total of unmarried, 28 per cent, exceeded GO, and 72 per (^eiit. were 
under 30 years of «ge. 

In l8G9, 68 per cent, of the bital of marrie<l men exceeded 30, and 32 per cent, were 
under 30 years of age ; of the total of unmarried 32 i)cr cent, exceedecl 30, and 68 j)cr cent, 
were under 30 years of age. 

In the Age lables for the three years, it is shown that, the death-rate (exclusive of cholera) 
was as follows : — 


In 1867, 26,790 men below SO gave 31 S deaihs~12*33 per 1,000. 

• In 1868, 2.3,487 men below 30 gave 332 deaths— 14*14 per 1,000. 

In 1869, 24,511 men below 30 gave 482 dca.th8=r. 19-66 jicr 1,000. 

In 1867, 10,857 men above 30 gave 285 deaths=:2f)*2r) per 1,000. 

In 1868, 10,122 men above 30 gave 246 deaths=:24*30 per 1,000. 

In 1869, 11,415 men above 30 gave 435 deathsrrrSS Ol per 1,000. 

In the resulfa for these years the groat excess of i.he d(‘ath-ral/e of men above 30 is 
apparent j and the married men being the older <dass may be expected to have an excess of 
mortality proportional.!? to their age taken as a class. 

In 1867, 3,012 niarruxl men gave 110 deaths— 19*26 per 1,000, exclusive of cholera deaths. 

In 1868, 3,351 married men gave 79 deaths . -23*58 per 1,000, exclusive of cholera deaths. 

In 1869, 3,150 married men gave 117 deaths=33*90 piu* 1,000, cxelusive of cholera deaths. 

In 1867 , 30,862 unmarried men gave 498 dcaths=l (M 0 per cxelusive of cholera deaths. 

In 1 808,30,336 unmarried men gave 527 d»?aihs= 1 7*37 per 1 ,000, (*xelusive of cholera deaths. 

In 1 869,30, 728unmarried men gave 817 deaths=?'26 60 per exclusive of cholera deaths. 

The components of the death-rates of the two classes are contrasted in the following 
statement. As in 1867 and 1868, the excess of the death-rate of 1869 in the case of the 
married is scjeii to be due to«tho diseases peculiar to the old soldier — heat apo])lexy, delirium 
tremens, and lieart disease. The excess of the fever rate in the ease of the young unmarried 
soldier is due in a great measure to deaths eaus!’d during the aecdimatispig pro(u*Hs ; and his 
grc/a-ler liability to fever is made more apparent in the table contrasting the ad mission -rates 
of the two classes, wlicre it is shown that while 38*75 per cent, of married men were admitted 
for fevers, tho unmarried show a ratio of 77*40 per cent. 


Death-rates of 1867, 1868 and 1869 in the two classes contrasted. 
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16-10 
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In 1867, 29 09 per cent, of all deaths of married men occurred in men below 80, and 
70*91 per cent, in men above 80. 

In 1S08, of the total deaths of married men, 2i r)9 per cent, were in men below 30, and 
78*41 per cent, in men above 80. 

In 1869, of the total deaths of married men, 17*47 per cent, were in men below 30 and 
82*58 per cent, in men above 80. ^ o i 

III 1867, 85*0:i per cent, of all deaths of unmarried men occurred in men above 80, and 
64*98 per cent, in men below 80. 

Ill 1S6S, of the total deaths of unmarried men, 62*50 per cent, were in men below 30, 
and 87*50 per cent, in men above 80. 

In 186‘J, of the total deaths of uipniirried men, 62*49 per cent, were in men below 80, 
and 87*51 per cent, in men above 80. 

Death-rate at the name agen in the two claneeit* eon t ranted. 


(Incuisivk of CnonFju Dkatus). 
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Ill ihe returns for 1807 and 1S6S, the youn^ married men did not ^ivo a death-rate con- 
trasting favouraldy iii»*ainfit that for th(» unmarried men of the same nj^e, suidi as apj)cars in 
the above statement f'or 1869. Could the cholera deaths of the two class.es at this a;i>’e have 
been dedu(dt*(l from the total m<)rt:ility, in all probability the death-ratiis would not liayc 
ditfered to any i^reat extent; but the returns furiiisbed do not contrast special diseases in 
relation 1 0 the ajj^'cs. In 1868, a year very favourable for comparison, tin? death-rates for men 
below 30 showed scarcely any dilfercnce; the married class ^ave a death-rate o1 16*74 per 
1,000, while (Juit of the unmarried class was 16*80. 

Tin* gradual rise of the ratio with aj^•e is shown in both classes, but iji the case of the old 
married man tlni rati(» is very disproportionate, and this J altrihutie to the deteriorated value of 
tlie life of the old married Indian soldier, who is in very many eases tied to the country by the 
fact of his being married. 


Admission rates of the two Classes contrasted. 
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The predominance of fever among the younger men is shown by a ratio which is double 
in tlie ease o(‘ the unmarried; to clirniilic inflinmces affecting the more susiiej ►tilde b(xly may bo 
aserdK'd also the exairgeration of the ratio for bowel complaints among the unmarried. The 
ratio for }H*])al.itjs indicates clearly that this disease is not special to the old man ; it prevails at 
any ag<* .subsequ(?nt to the completion of the primary process of adaptation. 


* l)nnitoijiiei»!4 is not now recofrtnnifd uinon;^: the cwweH of adniMsiotiM into hospitsil ; tlio tifToct!!) are BUjiixwod to 
mauifciilisd in Hotin<t upKcial dltitiatic, which iti Qptered tu the rutorns in place of KbrioBituH. 
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1 ort "ibnisBion rates canstid by the item of venereal ulTections nmonnt. in 

im»tf to 2(1-40 ; the ratio for the married ia -18 per cent, and for the uiunarried iiOCt the 
equivalent^ in tho iirst instance, of 6 admissions and in the latter of O,?!!-). 

As usual, the ratio for eye diseases is more than doiilde iii tlio case of the married, due, 
1-™ lean’ • ''‘Wition acquired during the time tliat the families are sudering from ophthalmia ; 
tor •/'■•‘••ned tlie ratio is 4‘17 jx'r cent., and among the nnmu'l-ried :M)0 percent. 

Ihe daily sick rate of the unmarried is more tlian double that of the married men, due, 
no doubt, 111 groat measure, to the excess of venereal disease 

In 18()7, marri(Ml men spent ^7,1 1*() days in hospital, or 9 days por man. 

In 18(17, 8(),S(5‘i unmarried men spent 5 (» 7, 7;i9 days in hospital, or IS IIO days per man. 

In liS(lS, 3,.8f)l married men s])ent 2(>,8:i.5 days hospital, or S days per man. 

In 18()Sj dOjddC unmarried men spent r>(Jl,767 days in iiospital, or IH-J days per man. 

In 18(>0, d,450 married men spent days in hospital, or Oj days per man. 

In ISGO, d0,7iiS unmurriSd men spent (575,810 days in hospital, or days per man. . 


202 . 


It has been already shewn that tlio deatli rate of 1809 was exeep- 
The loss from invaliding tioiially hii»;b, and the loss from invalidinc; has also 
than in any pre- been mor(5 than usually luiavy. Einht(‘.en hundred 
ni^in were invalided diirini? the year, 503 for dis- 
charjfe from the service, and 1,797 for ehaufjeof air; the proportion under ])oth 
heads amountins^ to 53*98 por 1,000. Tliis retuiTi shews a more unfavorable 
rt^sult than in any y(;ar of which there is any record. Between 1858 and 1808, 
tho ratio fluctuated from 21-80 iu the iiiv " of these years and 19 01 in 1800. 
1 he total loss to tho army from death and invalidin*:^ lof^ether in 1809 amounted 
to 90-87, tlie hi^diost ratio in any one year since 1857, exceptiiii; 1858, when it 
ajflgreo'ated 154*00. 

203. But this result is not in reality so unfavorable as it at first sight 

This result has been due «PPears The actual loss of men by discharge was 
Chiefly to tho lar^e number of only 15*08, and although tins is higher than m 1808, 
men sent homo for change of ifc is uot so high as in ' either 18(55, 18(50 or 18(57, 

when it variisd from 1(5-16 to 17-1. The high 
invaliding ratio of (ho year has been duo ithielly to the large*, number of inon 
sent to Kngland for cliango. The proportion under this head equal Ic'd 38-89 
per 1,(XK) compared with 32-26, the higliest ratio in tiny former year. As 
i-ailways extended and the facilities of transjnn-t th% the lied Sea ineretisod, it 
was to he antieipaU'd that the number of men sent for change would increase 
also. Tiie higher ratio of invaliding is not thci-efore altoge.tlier a mutter of 
regret, as under present arraugemonts, many now tmjoy the advantages of change 
of climate who would otherwise in a great many instances have j-euuiiueid to 
swell the death rolls. Tt would he of advantage to know how many men out 
of thos<j seat to England from each Presidency, are ullJiuately discharged the 
service at Netloy. On this point, a reference was made through tlie Inspector 
General of Hospitals to the Director General of the Army Medical De|)artment, 
but it. has been found im])ossiblc to make tlie .separation het weeu the dilferent 
Presidencies, and the numbers are therefore given in the Blue Book as they 
concern India generally. 

264. An examination of Table VIII will shew tho comparative lunilthiness 
.... * of the dinoreiit .stations occupied hv British Troops 

in this Pre.siden(^y during isiit), whet.ln'r tested liy 
the ratio of eases admitted, the daily proportion inetlective from sii*kness, or the 
death rate. Judged by the llrst of these standards, tho Attock garrison was 
most unhealthy, having had 3,741 cases per 1,000 of strength. Then follow 
Meoan Meer wit h 3,392, Lahore Port with 3,074, Pesha wur wil li 2,098, Allahabad 
with 2,580, and llawul I’iudeo Avith 2,1.72. It is very rcmarkahlo th-at stations 
which are usually tlve most healtliy, shew a very great prevalence of sickness 
in 1869. Omitting hill stations and dcpiMs, the daily sick rate varies from 34 
at Campbollpore to 87 at Allahabad, ami 89 in the small garrison of Clumar. 
As regards mortality, the most favorable ratio, 7-81, is shewn at Peroaepore and 
the most unfavourable, 158-13, at Allahabad. 

266. The statistics of individual rc'gimc.nts are ftdly detailed in Table XVI. 

They have already been in some measure relorrcd 
to in discussing the general results of the year in 


Comparison of Regiments. 
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each ffpoup of stations. Tested by the number of admissions in the year, the 
most healthy body of men were the 6 th Lancers at Lucknow, among whom 
they equalled 647 per 1,000 ; next comes the 37th Itogimcnt at Shajelianpore 
wiwi a ratio of 706. The most unhealthy was the E. BatWy XIX Brigade R. A. 
at Ra'milpindee, where the admissions amounted to 4,266 per 1,000. The smallest 
mortality (7’04) occurred in the B. Battery XVI Brigade at Meerut. The 
highest mortality (185‘49) was in the C. Battery VIII Brigade at Morar; but 
m the 58th Begimcnt at Allahabad the ratio ( 184‘67) was not much lower, 
and in the 36th Regiment at Peshawur it equalled 171'70. Taking both 
deaths and invaliding together, the loss was heavier in the 58th Regiment 
than among any other body of men, the total from these two causes liaving 
amounted to no less than 31619 per 1,000. 

266. Seven tables have been given in illustration of the sickness and 
SickneRH and • mortality mortality among women and children. Out of 
among women. 0^ strimgth of 3,602 women there wore 196 deaths, 

or a ratio of 64*1 4 per 1,000. In 1 867, the most unfavourable year of which 
there is any detailed staUjment, the death rate was 46'21 . Out of the 64'14, 
*i •! cholera was i6'38. Dysentery, phthisis, heat apoplexy and 

clnld-lui’th^ follow as the chief causes, of mortality. The death rate for indi- 
vidual stations and the diseases which chiefly contributed to the results in each 
are detailed in Table XIX. 


267. Among children also there has been a very lamentable loss of life 

and mortality during the past yenr, the death rate having been 
ongc 1 ren. 145’22. In 1868, it was 86'70, which, though a 

iiigli ratio, is little more than half of the rate for 1869. Only a small portion 
of tins loss (18'99) has been due to cholera; diarrhoea was most fatal, and the 
ailments returned under the heads of dentition and convulsions supplied a large 
Jiuniber of casualtios. 01 the total of 820 children who died, it is worthy of 
notice that nearly 600 of the deaths occurred in the four months — May, J une, 
August and September. 

268. In accordance with the instructions of the Right Honorable the 
Information regarding ages Secretary of State, arrangements have been made 

for still further improving the statistics of children 
mU.0T.w» for 1870 . I 13 - addins (letoils of their a-M. The order, of the 

Government on^ this subject arrived too late to admit of their being applied 
to the returns of 1869, several of the Regiments having already left India. 
But in the tabular statements for 1870 the additional information will bo 


given. 


269. H' ilh , the occupation of the now barracks, built on the standard 
Moasuros have boon adopted I^an for European troops, several very important 
of ba^MkB°'^ questions have arisen. Complaints have been re- 

* eeived from several stations, but more particularly 

from Jullunflur and Allahabad, that the new buildings are unsuited to the 
climate and ill adapted to secure the comfort of the men. In consequenoo 
jwrtly of these representations and partly also on flnancial grounds, compara- 
tively little progress has been made in building new barracks during 1809. 
In the meantime means have been adopted to ascertain the tomperaturo in the 
different kinds of buildings inhahited by European troops, and registers have 
also been brought into use which mil supply valuable data as to the effect of 
doiilile stories in preserving the health of the men, and more especially in 
conferring immunity fi-om cholera and fevers. ^ 


270. The questions whctlier any material alteration is advisable in the 
Alterationa in plans already standard plan, or whether one style of building 
adopted. should be adopted as suitable to the very varying 

conditions found in different parts of the country, will be more satisfactorily 
dealt with when the data above-mentioned have been collected. The scale of 
hospital accommodation to he provided for women and children has been revised. 
The number of beds formerly provided was unnecessarily liberal, and it has 
accordingly been reduced by one-third. Alterations have also been effected in 
the plan of married quarters to be built at lull stations, so as better to adapt 
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them to the climate, and it lias been determined to allot the amount of 
space according to the number of each family. After a trial it has been 
resolved to abolish night privies in the standard plan of barracks. 

271. The employment of working parties -in making roads in the hills 
Chreat suoooss of employment during the liot s(5ason and rains, has again been 
of Boldiers on roadT making attended Avith great success during 18051 Without 
from 1808 to 180 . ^ entering into the details of these parties, 1 shall 

here quote a very important paper on the results of such operations between 
the year 18(53 and 18(59, which was submitted to the Government by 
Dr. Bryden during my absence : — 

^^With refonjrrioe to your dockets No. 8ii of 5ih Novornlmr ISOO, and No. 7S5) of I7tli 
ultimo, ibrwjirding, for the jfiforrnatipn ol‘ th<? Sanitary Connnissioner, reports n^j^ardin^* the 
working parti(?s on the Raneekhot and Chiunha Hills during the hot season of i Sijl), J have 
the honor now to forward a stat^unent whicli shows llu‘ great success which has followed the 
experiment begun in 1 Sf);i and continued annually up to the prcs(uit tiihe. This table gives 
the aggregate strength of all the diflerent ])arties employed during the ]>asi seven years, and 
theraiitm of sickness and mortality are shown in relation to this stn*ngth. 

During the pericKl a strerigtli of 4, (HO men has been detailed for this service. From 
1863 to 1S69, a force has been einployed annually in the Murree Hills, hut in iSdS, the men 
were withdrawn in Aiiguat join the Hazara Field Force ; in ISOS and 1S(>0, parties were 
Hcnt to the (Jhumba Hills Irom 8ealkote, Meean Mcer and .Jullundur; and in iSiiO, iikmi drawn 
chiefly from the sickly wing of the S-^fith Regiment, which had siilfcnfd fnun fever at lh*r- 
hampore, worked upon the Raneehhet Roads. Several of the ]>arii(*s have cornmeneed work 
as early as April, but generally tins men have reached their destination in the Orst week of 
May; and all thew; jairties have rejoined their r<*glments in the last week of October and first, 
ivoek of November. Taking the hrokcai periods of th(‘ months April and Ch'loher, tin? 
Btrength for six months may he accurately fixed at djtJlO. In assuming this to n^present a 
fitrength of fora year, it is necessary to keeji in mind tluitthe resulting ratios represent 

the (x'CUTrences of tlu» six unhealthy months of the year, during which alom*, in Uppiu* India, 
the climatic and epidemic intluonces jirejmlieial to the European ])r(‘vail. The contents of 
the table must be received in contrast to the ratios for the army as a body for the* months from 
May to October. In other words, we must, keep in mind what, the same body of men would 
have suffered had it been kejit in tin* plains, in plaee of being sent/ to tlie hills for tliese 
months. 

1 shall notice very briefly tbe leading ]ioints of this most im]>ortant tabh'. First, it 
shows that the number daily in liospil a, I has iKit in any month e\'ee<?ded per ecu f. of the 
strength, and iiiat on the average of the six months, tlKMiiimbm’ umbn* t,rea,tnient has Itccii 
under 3 per (’ent. Next, it shows that in these seven years, lU num only have died whih^ 
employed with these part ies, a mortality which gives a ratio of S*LS per 1 ,0U0 per annum. 
But wlien the details of iliese deaths are loriked to, it is .‘icon that 8 i>ut ol’ the lit were aecn- 
dcntal deaths ; eight men were killed, or died from injuries, and om^ was sulfoealed while* 
drunk. • 

The ratio from disea.se, excluding the.se aeeidenial deatlis, was ])er 1,01)0 per annum. 
(If the 10 easualtii^s from disease, tin* six below noted Avuuld, in all imipabilily, have occurred 
under any conditions afforded to the individuals. 

Rupture of hydatid cyst of the liver. 

Kidney disea.se (nephria). 

Aortic aneurism. 

Hciart disease (the man died suddenly after a wn»stling match). 

P<!riearditis. 

Phthisis jnilmonalis (the patient died .«:uddenly from laryngt*al eomplieat.ioii). 

Of lh(‘ four remaining deaths, one was caused by dysentery, pnrbahly a. s(M|uel n^Peshawur 
fever, and three by hwers. The two fatal eases of remittent, lever occurred in tlie Rai)eekli(‘t 
party. The only fatal ease in the Punjab parties was in a man wlio hail suflered IVom 
Peshawuv fever, in wliom the sudden <?olla]»se which is .v-()metim<?s sccmi in tlie eoiirsi* of this 
fever, took place. Not a single death attributed to cholera, heat a]»oj>lexy, diarrinea, lu'patiiis 
or aeut.e disi!aso of the chest, is recorded in the table ; an ext.raordinary test inmny to the 
salubrity of the Indian climate when the various inihieiiees of the unh(‘althy season an* miti- 
o-aled or annulled. The efleets (d’ lieali hy employment an* iilso (*ouspiciioLis in t he fact that but 
three eases of delirium tremens have lu*«*n brought to notice during tliese seven years, and 
these were probably of a mild eliaraeter, as no fatal ev<*nt followed. 

In taking account of the admissions of the period, the well known fact, that the transfer 
of men who have suflered from disea.ses due b) the efleets of climate to thi^ mo.st healthy 
loealilies, is not, even in the most healthy years, atb»ndc(l. with the immediate restoration of 
the balance necessary to prevent the re-appearance of the form of c]iinali<! disease I'rom which 
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the patient has Buffered^ must not be lost sight of. This fact I have elsewhere illustrated in 
relation to the hill stations of this presidency,* and I call attention to it nowthat the infer- 
• ll**poTt quoted by Mr. Strachey in his palter on hill Ciice may not be drawn that the working parties 
statloiiH — Siinitary UotnndMionur'H No. 485 of 9Ui July have HuHered ill the ratios exhibited as a con- 
1864, page 4. scquencH) of the climate of the hills or of ex- 

{Hisure. Many of the parties have been removed from sickly stations and from sickly regiments. 

The ratio of deaths to admissions shows how slight have been the majority of these 
atta<?ks, and how well the patients have been situated lor recovery. It may be assumed that 
the diseases were in most cases secondary, and wert‘ not primary allections ; and the inlerenee 
is confirmed by the ratios of daily siitkness already quoted. There has not been, during the 
period, a single admission from cholera or heat a])oplexy. Of the 133 admissions from levers 
classed ns remittent or continued, it is ri^lit to note that 53 were furnished by the sickly 
Raneekhet party. The strength of this party Wing deducted, the ratio for these fevers 
becomes 3*04 per cent., and the avemge for the army as a body will be found to be four times 
as great. 

In conclusion, I would beg the earnest attention of Government to the truth which is 
taught by this Ublc. Alter having done our best to ameliorate the condition of the soldier, 
and to mitigate the effects of the influences to which our stations of the plains must always 
remain subject, succi^s must be but partial, and at the best the experience of the plain stations 
can never yield results such as are here shown ; as an experiment, the highest smujess 
has attended the employment of the British soldier in such work at a sufficient elevation ; 
aiul as occasion offers, the opportunity of thus utilising the energies of the soldier should 
not be lost. 
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272. The general results of the soldiers’ gardens for the year ending Slst 

March 1869 are considered very satisfactory. They 
SoidioFs’ gardens and work show a halanco in hand of lls. 3,672-8-9 against 

2,242-14 in the previous year. By one regiment 
alone, upwards of 28,000tbs of vegetables wei*c sold to the Commissariat. The 
number of men of each regiment employed in gardening varies much. Testi- 
mony is borne by nearly every medical officer to the beneficial efiect of such a 
healthy recreation. The frequent changes consequent on the annual relief 
doubtless operate against the prosperity of the gardens, and the want of water 
in many stations is a serious difficulty. 

273. Considerable progress has been made in the analysis of water since 
A— Win last year, and two additional retiorts, the fifth and 

tary Cantonments, 6th Ko- sixth 01 the series, have been issued, shewing the 

results. In the first of those by Dr. Macnamara, 
particulars of the analyses conducted at seventeen stations arc given, and 
several of the reports of the analysts who were engaged in the work have been 
added in an appendix. Among these, Mr. May’s report on the water-supply of 
Binapore is particularly ititen^sting. In submitting this fifth report, Dr. Mac- 
name, ra takes the opportunity of shewing in a tabular form what work had been 
accomidishod since the scheme for analyzing water bad been first put in opera- 
tion. The results bo thus summarizes : — “Of the fifty stations rej)ortcd on, the 
water-supply, taken as a whole, may be said to be bad or deficient at Peshawur, 
Attoek, Umballa, Delhi, Agra, Nusecrabad, Dinaporo, Berhampore, Port 
"William, Alipore, Dum-Dum, and Baivackporc. Coed water can be obtained 
at Pcsbawur, Agra, and Dinapore from certain M'clls, and the multiplicatioii of 
properly constructed wells in fitting localit ies will render the supply at those 
stations abundant and wholesome. At Delhi, Attoek, Borhamporo, I’ort William, 
and Barrackpore, a good supjily of water may l>e atforded by making use for the 
purpose of tlic water of the neighbouring rivers. At TJmballa and Nuscerabad, 
the supply may ho rendcriid abundant and good by the construction of impound- 
ing r(?servoir8 in the Morni hills at Umballa, and the Aravfdli hills at Nuscerabad. 
At Duin-Dum the water must he purified, as I believe it can be, by thorough 
filtration; and at Alipore, where native troops only arc stationed, the construction 
of wells near the present drinking water tanks will afford the means of provid- 
ing wholesome water for their consumption.”’ 

274. The sixth report which is submitted by Dr. W. J. Palmer, the 

Offi(!iating Chemical Examiner, includes the de- 
Sixth Report on water ana- tails of the examination of the waters at eighteen 

stations, together ivith the remarks of the analysts. 
Plans have heep introduced in which the sources of water-supply have been 
numbered, and jiarticular wells can thus be identified, which could not always 
he satisfactorily done when their position w'as merely described. Mr. May 
has given a very full account of the ivater-supply of Simla. Able re})orts are 
also appended regarding tlie tvatcr of Mcean Meer, Bareilly, Shajehanporc and 
and other stations by Dr. Center and Dr. Whitwell. 

275. The Army Sanitarj' Commission in reviewing the results shewn in 

BomarkebythoArmySani- tlii’ce report of potable ivaters, have 

tary Commissioa on water prepared a memorandum on the subject., copy of 
supply in India. which has hoon forwarded by the Secretary of State. 

Their general eonelusions regarding the practical measures to be adopted for 
iinj)roTing the water-supply, an*, of much importance. 

It will l»« seen*’ they vernnrk tliai Huh asyot partial oxatniiiniion of Indian wafers lirm 
opened up an entirely now cliapt(?r of tin* disoaso causes in India. Suspicion which formerly 
prevailed as to the oificienf. ojicraiioii of this cause of ill-health among troops and civil popula- 
tion, has become so strongly confirmed that the only ijuestion is what Khoiild be done — 

Finf . — Tn the first place, it is evident that these ehomical examinations should bo continu- 
ed all over India, and that csjieeial attention should be devoted to waters used in localities 
whore cholera, dysentery and fevers are endemic. And in estimating the source of the saline 
constituents iu water, it might be well to analyze samples of soils and sub-soils at different 
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depths and in difforfint localities, with a view of ascertaining whether ilicsc salts are due to 
the geological conditions, or to old or recent inapivgnation of the soil with sewage itujinrities. 

Sif<'.ondlg. — Thort! are the practical questiinis of water sources and means of distillation. 
In regard to these points, there is nothing indicated in thesa reiwrts whicth has not wsuirrcd 
elsewhere. Like evils require like remedies. In former dtiys, London, us well as other cities 
and towns at homo, sufferttd from precisely similsir water impurities, arising liom similar <-auses. 
London was formerly drained int<» cesspits, imd derivtsl its water-supi)ly from the im]mn' river 
at Ijo.ndon Bridge, and partly from wells among the cesspit-s. We have no chemical account, 
ofthese waters, but we can ibrm a very good.idea of their nature by anulyising the existing 
wells even alter the metropolis has been drained. This Iins been done, and not a single well 
is fit for drinking purjwses. During cpitlenii<? sejLsons, many are i)oisoiiouB, like tlie wells in 
bude. London was formerly scourged with fevers aihl dysenteries, just as India is, and yielded 
ail enormous death-rate. 'I'l’ie ])rueticjtl solution of the water question lor India is the same as 
it was for London. All old wells among groups of population in cities, villages, bazars, ami the 
like whieh afford smih waterB*aR the wells siihinitted to attalysis have done, should Is* rendered 
imtirviouH to any inliltration of stirface water hy eureful puddling or other methods. It has 
been staD'd, for instance,' that an impure well at Bangalore was purified from loul surftme drainage 

water by so simple and inexjs'nsive an expedient as digging and removing the soil romul the 

well’s month to a distance of six feet frem the tube, and about the same dejith from the 
surface .and filling the spiwe with clean sand. After cutting off the surface drainage, the 
true deep sub-soil water should he tested, and, if good, may lie used, but if biul, tln*n the well 
should he lilled lip and closed with as little dehiy as possible. Whenever these waters sliow 
readily oxydizahle organic matter, requiring an amount of oxygim exeeedmg *0, 1(0(1 O-jO oI 
•i ’.rram per l.OOO grains of water, together with a grain or two ol eoinmoii salt per gallon, or 
wherever there is ammonia present, or nitrites in any ipiantity, or organic matter, nitrates, 
and common salt, it may be considered e,ertain that the water is unsafe during epidemic periods, 

and that its constitution cannot he dejictided on. 

Thirdlu —The best available sources of water iii India, as shown by these examinations, 
arc rivers, streams, and lakes, and in some phnies imimundiug reservoirs niight he advantage- 
onslv eonstriu-ted. Properly constructed tanks, which are a species of iini>oundiiig reservoir, 
would answer in hsialities where the requisite faeilitios existed for their eonslriietion, provided 
due care were oxeroisi*d in pniteetiiig the water from pollution, and ni saiid-hltering it helore 
INC The roof water of buildings, (iltered and stored under cover ni places where it would not 
become impure by soakage of foul surlace or suli-soil drainnge, would lorni in many eases, aii 
important Lurce'of suiqily for drinking aud cooking purposes at military statioiis. lierever 
neJv wells must be deiiided on, they should be siiuk ni the cleanest ground ava. ah e, aud a 
•V distance from dwellings and from all sources of impurity, riie t.op shoiihl he limit up and 
covered and care should he taken to cut or puddle off tlie immediate siib-sml water I roin tin* well 
K«rM///.-lt would bo verv "leans o raising, inducting, and 

distrilmting’ water, so far as it might he prue.tiaible te do so, at stations wlu're the piesenf 
methods of distribution are found to add to the impurity ol the wal.»*i -siqipl j . 

in eouelu8io.i,wewouldhegte suggest that the whole subject oi tlu^e water so irees 
may at once he taken up in India, with the view of devising some practical method toi 
providing troops and civil population with ]mre water. 

A full renoH lids tan submitted to tlm Gowmmont on tlio evils oxistins 
in Hie water-supply at different staUons, and the remedies’ wlncU should ni 
each case be adopted. , « .* • n 

27fi Durin*^ 1809 out of 13,818 head of cattle killed for i-ations in the 
” stations of the Upper Punjab, /OH Avere tonud to 

Entooaon in Bation Beef. jnfeefed with cysts, or a ratio of 5*55 ])er cent. 

In 18B8 the proportion had tan fi l2. It is to be oirserved that the .mndem. 

..nrions wem made chioitv in tho earlier months oi the year, and that s/aei. tin. 

lUltU II ‘ worn filliiflod lo ill lilst JlllllUJll 



ill each month, and thepe have occurred chiefly at llawul I indec. ^ 

277 For stuffing mattresses and ])illoAA's it litis been detritled that con 
^ in sill cffiiiniifi in Vroocr* 


sliall 1)0 su])pHe(l to all stat.ions in lleni?al J'ro[)er, 
and straw for all those in ot her ptirts of the country ; 
f,h(' straw to bo changed quarterly. The mattresses 
and pUlows are to he.prepare'd and issued simultaneously with tho new iron 
trestle cots. ^ ^ 


MattreBBOB and pillows for 
iron trestle cots 



K>0 


SIXTH ANNUAL BEPORT OF THE 


[Section II. 


278. In oonsoquence of the excessive heat of the season, it was found 
Tattioe to be used during neoessary in some instanoes to use tatties in ^rraoks 

the night when temperature and hospitals durinii;; the night. In the ArtilJcry 
equals 96". hospital at Meerut the thermometer on the ] 9tli 

May shewed a temperature of 99° at 9 p. M. In the harracks it was equally 
high, and in the cells the average temperature for the week ending the 23rd May 
was 102°. A general sanction has now been accorded to the use of tatties in 
hospitals, barracks, and colls during the night, whenever the temperature 
equals or exceeds 95° Fahrenheit, provided the wind is not from the east, when 
tatties are not only useless hut appear to be positively hurtful. 

279. The manner of disposing of the sewage of cantonments has recently 

formed the subject of some discussion. Under the 
system hitherto in use, if. has been removed in 
closed receptacles to ilic outskirts of the canton- 
ment and thrown into pits dug for the purpose, the solid filth from latrines 
and other sources being thrown into one, and the urine into another. The 
system is most objectionable. It creates a source of danger by nqassing 
together so much organic matter and so delaying those chemical changes by 
which it would otherwise he rendered harmless, and it throws away valuable 
manure. In the canto nm ent of Fyzahad the experiment has been tried of 
utilizing the sewage in the land, and the results so far have been very satisfac- 
tory. This system has long been practised in the jsiils with excellent effect, 
and its introduction into military cantonments generally is very desirable. 

280. In connection with this subject it may bo mentioned that a trenph 

system of latrines has been recommended for the 
Native native troops, and its experimental intro- 

duction sanctioned. Owing to the habits of the 
natives, the proper conservancy of any permanent structure used for this 
purpose is a matter of great difficulty, and, as a rule, such places have 
become formidable nuisances. The use of temporary screens moved from time 
to time over fresh shallow trenches dug over a few acres of ground set apart 
for the purpose, is much more consonant with native habits, and it obviates the 
necessity of their having recourse to latrines which are often of the most 
offensive description, and wliich as they become quickly excrement-sodden, 
must prove serious sources of danger. The land when manured in this manner 
may be cultivated with profit and with the effect of destroying any noxious 
elements which it may contain. 

281. The statistics of the 10-year period 1800.1869, which were mon- 
Statistics of the ten years tioned in last annual report, are now nearly ready 

1860-1869. . for publication. 


282. In concluding this section of the Report, I may mention that during 
. . . my recent visit to England, I had the advantage of 

meeting the Array Sanitary Commission, and was 
appointed a member of a sub-committee which was 
formed for the purpose of discussing many important questions connected 
with the health of the Army in India. 
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SECTION III. 


NATIVE TROOPS. 


283. 


Genoral arrangfement of the 
statiatioB of Native Troops. • 


The stO/tisticB of the native troops are divided into four separate 
sections : the first includes the llej^lar Native Aimy , 
the second tlie local re"iment8 servinj? in Ceuli-al 
India, the third the Punjab Irregular Forces, and the 
fourth the Madras regiments which served in the Bengar Presidency during 
the year. It is very desirable that this division should be pre.served. The local 
(!orps not only serve in portions of the country reserved in great measure to 
themselves, but they are also to a considerable extent composed of men m ho 
dittcr in race from the regular sepoys. The Madras regiments again difier in 
many respects from those of this Presidency, and it is of importance that llu! 
statistics of them should be kept distinct. 

284i. Tlie strength of the Regular Native Army during 1809 amounted 

to 45,952 men, whose names wei’O home on the 
1 r‘>g>'«e"tal rolls, and out of these 938 died, or 

thtn in any year flinoe 1860 « ratio of 20*41 j)cr 1,000. Since 1801, wlicn tlic 

statistics of native soldiers were first given in 
detail, the annual death-rate has never exceeded 20 3] , and has averaged 17 7 
per 1,000. The returns of 1869 are thus peculiarly unfavorable. The death- 
rate calculahid on the total number of deaths occun*ing among men, whether 
with or away from their regiments, must always be more or less inaiscurate; hut 
the mortality of the past year, when taken in connection with the average 
strenglh present on duty and the number of deaths occurring under observa- 
tion, gives a similar result. Out of an average of 40,080 men 093 died, or a 
proportion of 17*29 j)cr 1,000. This is the highest death-rate of which there is 
any record. In 1861 it equalled 16*79, but this was the maximum : the average 
has been much under this figure, and in 1808 the ratio was only 10*89. 

286. The 693 deaths which occurred in hospital were due to the undcr- 

meutioncd discuscs, arranged in the order in 

ing to ratio of mortality they winch they contributed to make up the mortality 
occasioned. of yggj. . — 


IhSHABJtb. 

Number of DeatliH. 

Ratio per 1,000. 


rOholera 

1»C 

4SS 


Fovers 

J47 



Respiratory Diseasea 

71) 

r!»7 

Hi 

Dysentery 

Diarrhoea 

tiO 

;is) 

1T)() 

‘U7 


Phthisis Piilmonalis 

21 

•(It) 

55 

Apoplexy 

22 

•65 

O 

X 

BmalUpox 

17 

•42 


Atroiphy and Aniemia 

14 

*»)5 


Scurvy 

11 

•27 

o 

H 

Sph^n Disease 
liepatitis 

It) 

8 

25 

•20 

& 

Heart Disease 

7 

•18 


Wounds and Accidents ... 

7 

•18 


Dropsy 

All otiier Causes • ... 

4 

3t) 

10 

•75 

Died out of Hospital ... ... ... ••• 

18 

••15 


Total ... 

6'J.3 

17'29 
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The contrast between these figures and those of 1808 as exhibited in last 
Annual Beport, is very striking, especially as regards cholera and fevers, under 
both of which heads the mortality has very lai’gely increased. A reference to 
the compamtive table given in that report, in which the statistics of the chief 
disciuscs from 186] to 1868 were ranged side by side, shows how unusually high 
the ratio of mortality caused by each of tliem has been during t||p past year. 
Owing chiefly to cholera and fevers with their sequehe, the deaths were most 
numerous in September and the other months up to the end of the year. The 
minimum mortality -w'as in April. 

286. Judged by the extent, of sickness, the statistics of the Begular 

Kative Army during 1869 show results equally 
thinin unfavorable. Out of an average strength of 40,080, 

there were 60,1 61< eases of sickness, or the equiva- 
h*nt of 1501 p<^r 1,000, a higher ratio than in any ye.ar since 1861. A glance 
at Tabic I shows tlmt the admissions into hospital commencing with a minimum 
of 71 per 1,000 in January, attained a first maximum of 107 in June. In Jul,y 
the ratio had fallen to 93, but from that month, owing mainly to the great 
increase in fevers, it advanced till it reached 241 per 1,000 in October. Th<r 
average number of sejjoys daily under treatment equalled 47 per 1,000, and this 
ratio also is the highest which has y<*t been attained. The monthly proportion 
Huctuated between 35 in the hot months and 83 in October. 

Disoases arranged in the 287. Arranged in the order in which they 

order of greatest prevalonoe. prevailed, the chief diseases stand thus : — 


Dinnakeh. 


Number of CaHEE. 

Uatio pin* I/JCMK 

Fevorn 


’ 

Hooa 

Wounds HTid Acpiduntn ... 


4.17:1 

104' J 

AbK<‘(!8ri and U leer 

... 

:i,sH7 

H5 7 

.D^ysentery 

... 

3,»08 

S2T> 

Diari'haMi 



m \ 

KheuinatiHin 


2.104 

52'o 

ViMU‘n*al DWases 

... ... 

I.HSl 

40» 

IveKpiratorv l>iHea 80 « 

Kye iJiseaws ... 

... 

J,:i82 

:j4t, 


097 

240 

Splfoii Diyeiwe 


407 

30-2 

Oliolcra 


341 

ST» 

Scurry 


100 

4*2 

Sninll'^MUi 

••• ... 

1(H> 

20 

Jlcpiititm 


. . 7:i 

1-8 

PhtlnKis I'ulfiiuuttlis 


70 

IS 

J 

A|MiploKy 



Dropsy . 


20 

0-5 

All otiier Causes 

... 

4, 1 50 

J(W7 

Total 

... 

tJO.ltil j 

1,001 -J 


These siatistics may be compared with those of tlie previous eight yeai’s as 
slmwn in the sUitement which was given in last Annual Report (page 68), and 
the generally unfavorable results of 1869 will then appear, not only as a whole, 
but also as respects the unusual number of admissions into hospital from the 
ehhsf forms of sickness. 

288. In the 15 stations situatetl in Lower Bengal and Assam which 
Besuitsinthe first group of constitute the first statistical division of the Native 
Btotious. Army, the average strength amounted to 7,462, the 

admissions equalled 1,417, and the daily number under treatment 49 per 1,000. 
These ratios arc more favorable than those of the Presidency taken as a whole, 
hut the death-rate (20-77) is higher than the total ratio of the Regular Native 
Array, and in excess of what it was in any of the other gi-oups taken singly, 
'riiis rcrsult is due chiefly to the number of deaths from fevers, bowel complaints, 
and respiratory affections ; cholera was Jess fatal than in the Army generally. The 
details of Tables X to XIV show how the sickness and mortality were distribut- 
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ed over the different stations and regiments. The daily sick raie A’aried from 
83 at Debroogurh to 68 at Berhampore ; the admissions which were only (579 
at Barrackpore were 2,003 at Gowhatty ; the di^atli rate fluctuaterd hetween 
4'27 at Bhaugulpore to 93’02 among a small body of meji at Nowgong in 
Assam, — this heavy mortality having been entirely due to cholerji. Taking 
individual rSgiments quartered at these differcjjt stations, the most favorable 
I’esults'wore in the 11th Native Infantry at Bum-bum and Aliporc, in wliich 
the admissions were 1,350 and the death rate 12‘95, In the 9th Native 
Infantry at Barrackpore, the sickness was much hjss — only (5(50 cas(!8 per 1,000 — 
but the mortality very much higher — 33’42. • Tlie heavit^st loss was in the tlst 
Native Infantry at Buxa, where the deaths equalled 43 51t. 

289. The returns of the second group are much more satisfactoi^. 

Here, out of an average strength of 7,180 men 
Besets in the second group quartered in 12 stations, the daily number of 
o s a ions. equalled 33, the admissions into hospital 975, 

and the deaths only 9’61 jjer 1,000. These results are more favorable than 
those of any one of the other groups. Omitting Chunar, which w'as garrisoned 
by a very small detachment, the daily sick varied from a minimum of 22 at 
Lucknow to a maximum of 75' at Nagode. At this last station the ratio of 
admissions was 1078 per 1,000, while at Fyzabad it was only 741'. At Segowlie 
the deaths were as 3‘27 to the 1,000, but at Binapore they were 20 08, and at 
Butteligurh, out of a small body of men, 2 Jj’ 39. The greatest loss in any one 
regiment of this group was in the 4th Native Infantry at Allahabad, in which, 
owing mainly to cholera, the deaths were in the proportion of 30'10. In the 
10th Native Infantry at Cawmpore, the death rate (24‘50) was also heavy ; it 
was in great part duo to cases of inflammation of the lungs occurring on the 
march from Mooltan. 

290. In the third group of stations embmeing the stations of Bohilcund 

and the Meerut Division, the statistics are also 
Bemdts in the third group inm*e favorable than those of the Army generally, 
of stations. With a daily sick rate of 34 and 970 cases of sick- 

ness per 1,000, the deaths equalled 11*78. In many of the ten stations con- 
cerned, the results were very satisfactory. At Meerut, for example, the daily 
numlier of sick was 19, at Bareilly the admissions w ore 499, and at Moradabad 
the death rate was only 2*45 per 1 ,000. At some of the others the ratios, 
though in excess of those now cited, arc low. At Boorkee, oAAung to great 
prevalence of fever, the admissions equalled 1,962, and the daily number uudi^r 
treatment averaged 69 pnr 1,000. At Chuckrata lload also, although in the 
hills, sickness was very prevalent, and it is remarkable that the deaths among 
the Native troops here were 29*41 per 1,000, a ratio far higher than at any 
other of the stations in this group excepting only Belhi, where it amounted 
to 32*92. Individual regiments in these stations show similar extremes. In 
the 36th Regiment, Native Infantry, at Meerut, the admissions were only 460 
per 1,000 ; among the Sappers and Miners employed on the Chuckrata Road 
they equalled 1660; in the 16th Regiment, Native Infantry, the death rate 
per 1,000 was 6'60 ; in the I7tli Regiment, Native Infantry, at Delhi, it was 
49*72, and yet neither of these corps suftered from cholera. The deaths in the 
17th were chiefly caused by fevers. 

291. The stations of Agra and Central India occupied by the Regular 
Besults in the fourth group Native Army number seven, and in these, during 

of station*. 1869, sickness and mortality were very high. Out 

of an average strength of 3,725 there were 9,447 cases of sickness, or a propor- 
tion of 2536 per 1,000. The daily sick rate wtis 66, and the death rate 19*06 
per 1000. A reference to Tables 'X to XIV shows that all the seven stations 
in this group suffered from sickness with more or less severity. The smallest 
ratio of admissions dmring the year was 2293 per 1 ,000 at Agra *, at Deolee it 
was no less than 3386. But, excepting cholera which raised the death rate at 
Agra and Morar to 22*11 and 26*96 per 1,000, the mortality from other diseases 
WM not heavy, varying from 11*24 at Nowgong to 9*69 at Jhansie. In all the 
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regiments of this gi*oup sickness was very prevalent : in the 2nd Bengal 
Cavalry the ratio of cases rea<‘hed a maximum of 3140 per 1,000. But in this 
nigiment, although the admissions into hospibil were so numerous, the deaths 
were very few and amounted to only 6‘80 per 1,000. In all the other corps 
classed with it, excepting the 1st Bengal Cavalry, the death rate was heavy, 
varying from 17'39 in the 7th Cavalry at Nowgong and Nagode to 32'85 in the 
SSrd Native Infantry at Morar, 

292. In the Punjab also the general results were much less satisfactory 
Besuits in the Punjab ata- than those of ordinary years. Out of a stren^h 
tiona. of lr>,413 Sepoys, 20,583 admissions into hospital 

took place, or a ratio of 1724. The daily sick averaged 52, and the mortality 
was 2()‘03 per 1,000. The great number of admissions in the latter months of 
the year, especially from lever, is remarkable. The total ratio of admissions, 
which was 94 per 1,000 in July, rapidly increased and attained a maximum 
of 372 in October. In November it was still 295. Nineteen stations appear 
iu this group and show very different results. The sick rate varied from 15 at 
Tallaguiige to 72 at Phillour and Peshawur. At the first of these stations the 
admissions (^quailed 374; but at Loodiaimh they vrere 2032, and at Attock 2994 
per 1,000. At many of the other stations also, the ratio was very high. The 
death rate fluctuated much. At Sealkote it was only 3 per 1,000. At Loodi- 
anah it was 34, and at Peshawur 57‘<}9. Many of the llcgular llegirncnts in 
the Punjab suffored heavily. In the 9th Bengal Cavalry at Meean Mecr, the 
admissions were 2850 per 1,000, in the 18th Bengal Cavalry at Peshawur they 
were 2870, in the 3rd Native Infantry 3130, and in the 19th Native Infantry 
3230 per 1,000. The two latter were also at Peshawur. The ratio of deaths in 
all the Peshawur Regiments was very high, varying, as it did, from 20‘84 in the 
2Hth Native Infantry to 82'80 in the Sappers and Miners. In all of them 
(diolera was the chief cause of the mortality. 


293. In the Central India Irregular Porcc which averaged a strength of 

4,010 during the year, sickness was much more pre- 
ireegulOT valent than usual, and the deaths much above the 

average. The admissions into hosjiital equalled 
1,517, the daily sick 48, and the mortality 19 '45 per 1,000, At Deolee sickness 
was most prevalent : the admia.siona in the Irregular Porcc at this station wen; 
in the pnqiortion of 2(559 per 1,000, and the average daily ratio mid(!r treatment 
79. As only one corps is quartei'cd in a cantonment, the mortality at 
each station can he ascertained on reference to the regimental statement. In 
the Erinpoorah liTcgular Eonse the death rate was oifly 12'(5C>; at Deolee it was 
23 97, and at Goonali it reached a maximum of 28 34. The statistics of this 


group are not so complete as those of the Regular Native Army, and both the 
amount of sicjkness and the mortality are to a certain degree under-estimated. 


291. The Punjab Irregular Force suffered greatly from sickness. Out 

of an average strength of 10,217 th(;rc w'cre 21,64.5 
ituiar PoTM admissions into hospital, or a ratio of 2118 per 

1,000. The daily sick rate averaged 59. These 
results are more unfavorable than those of any other group excepting only 
that j>ortion of the Regular Native Army quartered in Agra and Ceritral India. 
As regards mortality the results are more unfavorable still, for the loss of this 
force during 1809 (25‘30) was greater than in any other portion of the Army. 
This mortality was due in great measure to the severe epidemic of cholera, 
especially at Kohat, Of the 269 deaths 142, or more tlian one half, were caused 
by this disease. As will Ihj seen hereafter, fevers also contributed a considerable 
number of deaths, Sicjkness was most prevalent at Bunnoo, u’hero the admis- 
sions equalled 2882 per 1,000. At Mu^an, although the number of cases was 
much smaller (1,573), they were of greater severity, as the daily sick rate was 79, 
or more than double w'hat it w'as at Bunnoo. The mortality for stations is not 
shewn iu the tables, but the loss of each corps is given in the regimental state- 
ment. Here very marked differences appear. In two of the batteries there 
were no casualties Irom any cause ; in the escort at Bhawulporc the death rate 
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was only fi lfi ; in the 2n(l Punjab Infantry at Kohat it reached the very bi!?li 
ratio of 125'7l per 1,000, and between these two extremes there are many "rtuCi- 
tions. Both si(!kness and mortality have been very much grc'ateriii the Punjab 
irregular Poroe during 1809 than in any previous year, of which statistics cun 
be obtained. 

295. The Madras Troops serving in this Presidency during 1809 formed a 
Besulta in the Madras Bogi- body of men averaging .3,710. The statisti{!s re- 
moats serving in Bengal. ^ garding them are coufinod to oue general table 
(No. XV). They occupied the stations of Dorundah, Nagodo, Banda, Nowgong, 
Saugor and Jnblmlpore, and, as a whole, may therefore be most fitly compared 
with those of the Regular Bengal Array h)rming the fourth group. As regards 
sickness, the comparison is favorable to the Msidras Rtjgiments, for the admis- 
sions equalled 1,671, as contrasted with 2,531. But the death rate (22-37) was 
in excess of that among the Bengal Troops occupying the area above indicated 
(19-06). 

296. The very unfavorable results of 1869 having been pointed out, it will 
Chief causes of sioknoss and be desirable to show very briefly to what diseases 

mortality. they have been chiefly due. Full particulars re- 

garding cholera have already been given, and it now remains to consider the, 
distribution of fevers, apoplexy, bowel complaints, and venereal affections as they 
appeared among the Native troops. Fevers have caused 866 julniissions p<‘r 

1,000, or a larger proportion than in any previous 
year. The higiiost ratio in any of them whs 765 
irt*1862. The death rate from this cause in 1869 ( 3-66), however, is not 
much above the average, and was exceeded by the ratios of 1862, 1863 and 
1865. Fevers were at their minimum in the second group, where they amounted 
to 405, and at their maximum in the fourth group, where they reached 1529 per 
1,000. In the Punjab Irreguhir Force also they were extremely prevalent, and 
e(|ualled 1470. Tlicir ndative prevalence in dilfercnt stations can bo seen on 
an examination of tlio third column of Table XI. The Avide-spread nature of 
the epidemic and the very unusual extent of sickness due to this one cause* alone 
in very many cantonments, is Avell illustrated in this statement. At Bareilly 
the admissions from fevers (131) were lower than at .any other station in the 
Presidency, and the maximum proportion (2397) occurred at Attock. The 
ratio of mortality from tliis disease is not shown by stations, but the actual 
number of deaths occurring in each is given in Table XII. The fatality of the 
attacks was but small. Of intermittent cases only -29 per cent, died, and of 
the more severe forms tile ratio of deaths was 8-01. 

297. Fifty-three cases of apoplexy w'cre treated during the year, and 

of these 22 died. These numbers arc not large. 
Apoplexy. amounting, as they do, to a ratio of only 1-3 admis- 

sions and -66 dcjiths per 1,000 ; but they deserve remark in connection with the 
unusual prevalence of this disease among the European soldiers, the prisoners, 
and even the general population, to which reference has boon already made. 
It will be observed that 43 out of <he 53 cases occurred in May and .func, and 
there can be little doubt that they were mainly due to the extreme heat of 
those months. Between 1862 and 1868, the admissions from apoplexy have 
varied from 0 6 to 0 3 per 1,000, and the deaths from 0 33 to 0-33. The ratios 
of 1869, although not high in themselves, show a remarkable increase when 
taken in connection w'ith those of previous years. 

298. The admissions from dysentery and diarrhoea taken together 

amounted to 1 41 per 1 ,000, — a ratio somewhat higher 
Dysentery and DiarrlioBB. hut not in excess of the average 

of previous ye^rs. The death rate from tliose affljctions (2-47) is greater than 
in any year* since 1803 ; but in all the years from 1861 to 1869, the mortality 
Irom this cause has not varied by* 1-50 jmr 1,000. In many of the stations of 
the Lower Provinces, dysentery taken by itself has boon very prevalent : at 
Alipore, in particular, it caused 381 .admissions per 1,000. In the Ui)pcr 
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Provinces a high ratio of sickness from this cause is the exception. Diarrhoea 
was not so generally prevalent in Bengal Proper, but at Alipore and Fort 
M'illiam the admissions were numerous ; at Shillong and in the Assam stations 
it was also common. In the Upper Provinces it is worthy of notice that at 
several of the stations which did not suffer from cholera, such as Allygurh 
and Agra, the Native troops had numerous cases of diarrhoea. 


299. The admissions from venereal diseases among Native troops have 

Venereal diseases. ^ ^ 

quarter of what they were among European troops. 

Since 1 862 the proportion lias varied from a maximum of 69 in that year to 
a minimum of 43 in 1868. During the last three years the results Have been 
more favorable than previously, but such atfections liave never been very pre- 
valent among Native troops as a body. Tlie number of cases varies much 


in different cantonments, and in many of them venereal disease exists to an 
extent which deserves notice. At Debroogurh, Ferozepore and Mooltan it was 
at a minimum, and the amount of inefliciency to which it gave rise verv 
trifling; but at Dinapore and Jhansie, the ratios of 193 and 166 are loy high, 
and otiier stations also show very unsatisfactory results. 
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300. The number of persons ineareovated in the different jails of the 
The average number of pri- Prosideney durint^ tlie year 18(51) has 

fn^ify provlufuB oar”^^^^ equalled a daily average of (>1,998, and thisnumher 

oar. . much in exc('ss of what it has heen in any 

previous year. Between 1859, when some of the jails had not yet lieen re- 
established alter the mutinies, to 18(5(5, a year of f^reat famine in Bengal and 
Behar, the averagi^ jail population varied iVorn nearly 4(5,000 to more than 
67,000. In 1867 the number again fell to 55,000; and in 18f5R there was little 
difference. The details for the different Provineijs shew that the large increase 
in 1809 was not duo to any oneof tlnmi. Excepting Bengal Proper where there 
was little diirerenec in the strength from what it had heen in previous years, all 
the groups shew a decid(?d increase. In the socsond, fourth and lifth of them 
this is most marked. 


301. Tlierc? can bo little doubt that these results have heen due to the 
Large inoreafic due to priva- very wide-spread distress which cliaraeterized the 

year. Petty crim(‘,s, aseribahle in many cases to 
want, have heem more than usually prevalent, and this fact is more strikingly 
illustrated by the large’! increase in the number of ])ersons conlined, than by the 
higher avomgo. In llie IS'ortli-Wostern IVovinees 9,183 more individuals were 
convicted in 1869 than during the. voar piwious. In llie Punjab the exet^ss 
was 3,053. In (Judh comjjared witJi tlie four prccodiii" yoaivs, tlin committals 
wore more numerous by 1,128, and tbe total ]^op^^lat^otl wiis 2,218 ^'reater. 
As Ur. Sntlierland, the Inspector Ooncra I of Prisons in tins Pi’oviuce, remarks — 
“ Theft is tli(i crime wliicli fills the jails, and its prevalence is I’c^ulated in 
great measiu’c by the price of food and demand for labor .” 


302. The intimate connection between want and erime is illnstratc^d 

lUuBtratod by tho general avcn-atio numbers in the jails during each 

harveBt*^ aftor the ram-crop mouth of the y<iar. Commencing with a miiii- 

^ mum in January tlie numbers rise with little 
fluctuation till they reach their maximum in Seplt'inher .and then again 
eoranience to decline. AVith the reaping of the rain-crop harvest, footl 
iM'came ehcajicr and more plentiful, and ]>el.fy crime diicreased. This truth 
is shewn not only in the general table hut also in the details of which it is 
wmiposed. 

303. The same causes which have pnidueed* such a marked increase in 
. Same-causes have increased til*-' nmnh(«r of prisoners during 1 800, have (sxerted 

RioknoBs and mortality during a very unfavorable in linen oe on the statistics ot 

sickness and mortality. Veiy many of those who 
were' received during tho year were sulfering from tln^ effects of want, llioir 
liejilth was frequently impaired from tliis cause, and in many instances W('ak 
and emaciated, they seemed more fit to become inmates of a poor-house than of 
a prison. It is not sur])rising that in a body of liuman beings in which such a 
tdass was largely rcprcs(;ntcd, sickness of a severe iy|)e has been prevalent, and 
mortality more than ordinarily heavy. In many jaili^, moroov(T, th(^ influx of 
new prisoners was so large that the accommodation was insufficient, and over- 
crowding to a greater or less extent wjis unavoidable. Under such circum- 
stances, and considering also the very unhealthy character of tlu^ year, it was to 
be expected that the statistics of 1869 would shew unsatisfactory results, and 
the fact that these results arc not much mov(i unfavorable than tliey wc)*e, is iii 
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wlik'li have Ijcen oftected of 


itself strong evidence of the great improvements 
late years in the sanitary condition of the jails. 

304. In last annual report when reviewing the statistics of prisoners in 
1 the Bengal Presidency during ten years, it was shcMT) 

General results of isee. the results of 1808 had been more favorable 

than those of any one of its predecessors. The ratios of daily sick which had 
varied from 67 to 32 had fallen to 29, the admissions which hai(l never been lower 
than 1079 and had been as high as 1491 per 1,000 had been reduced to 941, and 
the death rate, which had been as high as 110 per 1,000 in one of these years 
and had never been under 38*32, stood at 30*28. The results of 1809, although 
less favorable than those of 1868, will bear comparison with those of many of 
its predecessors. The daily number of sick has equalled 31, tho admissions into 
hospital 1,019, and tho deaths 42*81. Judged by. the two first of these 
standards, 1869 comes next to 1868, by the last of them it follows 1868 and 1867. 

306. Two thousand six hundred and fifty-four deaths occurred during the 
Chief oatuMB of year. Of these by far the largest number was due to 

1860. bow*el complaints, and then come cholera and fevers. 

To these three diseases nearly 1,800 of the casualties wore due. Arranged 
according to tho ratio of deaths which was due to them the different disi^ises 
stand in the following order : — 


Dysentery iiml Diarrlieua 
Cholera... 

Fevers ... 

Respiratory diseases. . . 
Atrojihy and Aiiceniia 
Phthisis Pulnidiialis 
Apoplexy 
Dropsy . . 

Wounds and accidents 

Spleen disease 

llcartdiseu.se 

Hepatitis 

Small-pox 

Scurvy 

All other causes . . 


]6'21 per 
«-2J. 

G-IS 

.•i-74 

218 

1-42 

•74 

•4.5 

•.*54 

•21 

•20 

•13 

•l).3 

2'|.S 


l.OOU 


Total ... 42^8l 


306. The manner in which the deaths from each of these diseases were 
Monthly fatality from tho distributed over the different moritJis of the ycai- 

chief diseaBOB. can hc seen on examining the upper portion of the 

opening (nblc. ‘Apoplexy was chiefly confined to Ihtr unnsally hot months 
of May and June, and cholera was most fatal in July, hut all the rrther 
r^hief diseases were more prevalent and fatal in the latter months of the year. 
'I'his remark more particularly applies to levers, bowel tromjrlaints, respiratory 
diseases, and that peculiar low condition of vitality which is so frequently seen 
in Indian convicts, especially in a time of general distress, and which comes 
under tho general head of atrophy and anaemia. The unhealthy influences 
of 1SG9 lasted till late in the year even among the troops, and the cold Aveather 
(!omiiig early after a late and heavy rainy season in the U})pcr and Central 
i'rovinccs must have been especially trying to men weakened by privation 
and disease. 

307. Tho admissions into hospital, 1019 per 1,000, as has been already 
Chief forms of sioknesB in stated, were somewhat more numerous than in the 

1866. year previous, but loss than in any one of the other 

f(m years. This favorable result is all the more worthy of notice, because the 
ratio of cases of sickness among the troops has been so unusually high in the 
past year, and the returns show that the prisoners suffered from prevailing 
sickness very much less than either European or Native soldiers. Among the 



Jills.] SAVITAHY COMMISSIONEH WITH THE GpVEUNMEMT OP INDIA. 11. "> 

former the admiasions into hospital were 1729 and amoii^' the latter 
1,090, The ca.sea of siekuess among the prisoners were — 


Of PVverH 

Dvseiitory and I Jiarrlnna. 

AnscesHt^K and ulcin*K 

Wounds and juridiMits 

Respiratory dist?iises 

Rluauruitism 

V enorcal di soasos 

Cholora 

Eyt* diseases 

Atrophy and Aiueinla 

Spleen disease ... 

A))oplcxy • . 

Phtlusis Pulinonidis 

S<!urvy 

Drojw 

Sinalf-pnx 

Hepatitis 

„ All other causes .. . 


Totai. 


1(>S 

ISS 

<)(; 

;\{) 

21 ) 

IK 

II 

U 

10 

0 

0 

4 

I 


per l,oon 

it 




it 

It 

y> 

it 
tt 
« » 
»» 
>» 


1 

fli. 


n 

t) 

}> 

ii 


loll) 




Monthly prevalenoo of each 
form of sioknesB. 


Excepting cholera and apoplexy the relative position held in the scale by . 
th(! different diseases is almost identical with what it was in the year jwevious. 

» 308. The number of admissions into hospital and the relative provalcnei? 

of each form of disease in each nionth is (flearly 
seen in the lower part of Table T. Sickness reach- 
ed its maximum in October when the admissions 
tiquallod 119 per 1,000 compared witli 58 in Jaumiry. Cholera which was piv- 
valent in May and also in August rem’-hed its maximum in .July. Of 307 eases 
of apoplex 3 ^ * 285 occurred in May and dune. Eovers were at their height in 
October. Erom dysonten-y and diun'huea the greatest mimher of adniissiuns 
took place in August, lltispiratory di.scases, plithisis, rheumatism and atroi)liy 
were chiefly prevalent in tlie latttw months of the year. 

309. Compared Avith those of former years the results in the first gi'ouj) 

of jails during 18(39 were extremely favorable, 

Gtoneral Tlie average numliev of daily sick Avas hut onii in 

group wore very favorable. t. ^ i i. -i i ii • to/.o • n » 

exciiss 01 what it had wieu m 18()8, in all respects 

tlie most favorable of tlic preceding ten years, while tlio proportion of aclmis- 

sioiis and deaths wtiro loss than in any previous year. Twelve hundred and 

forty-lLA'o cases of siekuess and 50-Mt deaths per 1,000, as these i-atios stood in 

IjOAver Bengal in 1809, do not. repriwent a very heaUhy condition, but they eom- 

jiarc most favoralily with sixteen and sinxMitetm hundred admissions and ovin* 

100 deaths per ijoOO, as they wore in former years. All the chief diseases,— 

cholera, fover.s, bowel coin plaints, and rcspii*atory diseases,— stand higher in this 

group than llic general average of the Presidenoy, but as will presently be seen 

some of these Avero more prevalent and fatal among the prisoners in other parts 

of tJic country than they wore in tJie Lrnver l*roviiieos. 

310. In many of the fifty jails which are embraced in this grou]) the 

sickness and mortality Avove as in former ycjirs ex- 
- Excessive mortality in many ppsgivo. In fifteen of them the ratio of admissions 
jausof this group. t!xcccd(‘d 1500 per 1,000. At Pubna it was 2583, 

at Dehrooghur 2825, at ToKpore 3011, at Sumbulpore 3103, and at Maldu 3509. 
Ill eigliteen of them the death rate exceeded 50 per 1,000, and in seven of these 
it was over 1 00 jier 1 ,000. Cholera in the extreme (lases contributed more m- less to 
the mortality, hut tlie. admissions and deaths from otlier causes were very numer- 
ous. Fevers were nowhere very fatal ; the highest ratio of prevalence was 
at BurdAvan, where they amounted to 1270 per 1,000. At Rung[)ore, Baeker- 
gungc, Gowhatty and cA'en at Alipore, the mortality from dysentery and diarrhtua 
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■w as lioavy. At Rutigpore, 13 deaths out of O-t were ascribed to atrophy and 
auieuiia. 

311. In the second group of jails with 727 admissions per 1,000, and an 


In the second group sick- 
ness wns less pr>jvalout, but 
mortality higher than in 1868 . 

tality higher than in 1807. 
sious and of deaths was 


average ratio of 
was 41' 
years as 


23 always sick, the death rate 
•59. Compared witli the statistics of jirevious 
s shewn in l-ast year’s rciport, sickness was less 
ju'cvalent than in any former year, hut the raor- 
Rroin nearly all diseases the ratio of admis- 
smaller in "this group than in Bengal Proper. 
In these respects the 39 jails wjiieh are concerned shew very marked differ- 
ences. I’he daily sick rate varied from dr7 jicr 1,000 at Utah, to 52 at Humcer- 
pore, and 129 at Nagode. At this last station the admissions etpialled 2293 per 
1,000, whih? in the Lucknow District Jail they w'ere only 222, and at (xhazeeporc 
only 139. Similar wide diflerences ap|)ear in the mortality rates. In the Etah 
Jail only 4‘7 out of every 1,000 prisoners died. At Ilumoerpore the iiropw- 
tion was 126, at Goruckpore 105, and between these extremes there are 
many gradations. Such ditlenmijes are in a measure to be accounted for by the 
absence or prevalence of cholera, but under other heads also, as will subsecpicntly 
be shewn, Avhen considering the chief diseases from whi(;h [irisoners suffer, 
the discrepancies are quite as marked. 

312. In the third group of jails in 1808 the ratios of daily sick, of ad- 

The roBults in third group and of deaths were respectively 4(5, 1 ,338 

much more unfavorable than and 27‘'J'8 per 1,000. The results of 1809 stand in 

very unfavorable contrast noth these figur(!s, for the 
number of daily sitikhas equalled 54, the admissions 1738, and the deaths 70'24 
p(‘r 1,000. The jails oomjiosing this group are situated ehictly in the Central 
Provinces, and the unfavorable results arc in a great measure due to tbe very 
severe epidemics of cholera and fever wdiieh visited that part of the country. 
In all the 22 jails of this group, excepting Baitool and Nursingpore, sickness 
was extremely prevahmt, and the admissions exceeded 1000 per 1,000 of 
strength. In twelve of them they exceeded 1500 per 1,000. At Bcaur the 
i-atio was 3406. In many of these jails also the mortality was very heavy. 
Leaving Nimar out of consideration, as the number of prisoners confined tlicro 
is small, the death I’ate varied from a minimum of 23’5 at Chindwarra to a 
maximum of 231<'23 at Beaur. At Ajmere 12 prisoners are reported to have 
died of iWer, but with this exception fevers, although very common, were not in 
many instances fatal. Dysentery and diarrlima Mere tbe pbief causes of death. 

313. The statistics of the fourth group of jails pro much more favorable 

. ,, thau those which li.avc just btien described. Tbe 

group arc less satisfactory daily proportion ot sick was 20, the admissions 705, 
previotis Jixid the deaths 2903 per 1,000,— ratios which are 
in all cases less than half of those of the third 
group. But compared Avith the history of the jails of this same group in 
previous years, the returns are by no means satisfactoiy, for they shew a greater 
amount of sickness thau in any year since 1864, and a greater mortality than 
in any year since 18(55, Tho Scciion of Table VIII, however, in whicli the 
statistics of*the 18 jails composing this group arc given separately, embraces 
details of a very varying character. In most of them the daily sick rate was 
under 20 per 1,000. At 8hajehanpore it was 30 and at Almorah 45. The 
admissions into hospital, which were only 388 per 1,000 at Budaon, were 10(55 
at Seharunpore, and 1795 at Almorah. Similar marked diflerences apjiear in 
tho death rate. At Allvghur the mortality was 10‘50, and at Mozufferuuggur 
(5618 per 1,000. 

314. In the Punjab out of .an unusually largo number of prisoners, 

greater than in any year since 1855, 393 were daily 
in hospital, or an average of 31 per 1,000. The 
admissions equalled 1150 and the deaths 33'36. A 

reference to the ten-year table, given in lust annual report shews that these 
ratios are coiisid<M*ably higher than they havi; been for some time previous. 


In the Punjab the sicknesB 
and mortality wore greater 
than of Ittto years. 
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The proportion of daily sick and of admissions is greater than in any year since 
1864, and tho deaths more numerous in relation to strength than in any year 
Mnce^ 1866. Great variations appear also in this group when the statikics of 
individual jails are taken separately. Tho daily sick, for example, which was 
only 9’6 per 1,000 at Goojerat was 89 in tho Lahore Eemale Jail, and 93 at 
Bawulpindoe.' The admissions fluctuated between 126 per 1,000 at llhotuck 
and 2800 at the liahore Female Jail. In many of them the ratio oxcei'ded 
1600 per 1,000. At Sealkotc the deaths were 6’36, at Rawulpiiulee they 
were 123 per 1,000. Nor are these great differences to he explained by the 
appearance or non-appearance of cholera, for out of tho 29 jails of the Punjab, 
only four suffered at all from tho disease. Particulars regarding these cases 
have been already given in the flrst section of this report. 

316. The high ratios, especially of admissions into hospital and of daily 

Great prevalenoe of fevors here asintheotherprovlnoesarochieflyascrih- 

in 1860 , espeoially in the third able to fever, and the extraordinary prevalence of 
and fifth groups. this disease during the past year re([uires special 

attention. The total cases of fever averaged 468 per 1,000 prisoners, exactly 
tho same proportion as in 1867, but tho mortality from this cause in place of 
being 4’82 equalled 6'18 per 1,000. In the first two groups fevers were less 
frequent during 1869 tlian usual. In the fourth group also, as a- whole, there 
was no very great prevalence of the disease, hut in the third and fifth groups 
tho cases were extremely numerous. In the first of these, which represents 
Central India, the admissions equalled 773, and in the Punjab tlxey were 780 
pe\j 1,000 ; a reference to Table IX shews how severely many of the jails in 
these two groups suffei’ed from fever. At Raepore the admissions under this 
head alone equalled 975 per 1,000, at Mundla 1014, at Nimar 1392, at 
Delhi 1227, at Kurnal 1379, at Lahore 1855, and at llawulpiudce 1956. In 
this last-named prison two epidemics occuiTed, and although both are in- 
cluded under the one head of fever, two very different diseases are indic.ated, 
one a specific contagious fever which raged among the prisoners in the earlier 
part of the year, and tho other the malarious fever from which they 
suffered in the later months in common with the free population of the 
couiltry. 

316. In all the provinces special instances appear in which individual 

jails, apparently situated within tho area of tho 

Bpeoial instanoea of prova- epidemic, enjoyed comparative immunity from fever, 

and in some cases a body of prisoners separated by 
only a few miles from localities where the jail 
suffered severely have almost entirely escaped. For example at Delhi, the 
fevers, as already stated, equalled 1227 per 1,000. At Hissar they were 438, 
while at llhotuck which lies between tho two they were only 46. In other 
provinces, the reverse has been seen ; while the prisoners, as a whole, have not 
been attacked to any great extent, individual jails luive suffered much. 
As instances of this may be cited Burdwan, Malda, Pubna and Sumbulporc 
in the first group, Nagode and Banda in the second, and Seharunpore in the 
fourth. ^ 

317. In the third group the deaths from fevers amounted to 7‘09 perl ,000, 

nearly double the moi’tality due to this cause in 

Great part of_the mortally either the first, the second or tho fourth, but in the 

Punjab tho ratio was much higher still, for here it 
equalled 14"54. Great part of this was duo to the 
outbreak of contagious fever in thoRawulpindec ,1 ail which has been aU*cady 
mentioned. Allusion was made to this epidemic in last annual rx^port, and since 
then a very full report on tho subject has been submitted by the Civil Suigcon, 
Dr. Fairwoather. Of the 180 deaths which are rxxturnetl from fevor in tho jails 
of the Pnnjal), 94 or more than one-half occurred among the prisoners at Rawul- 
pindee, and of those 88 took place during the flrst six months of the year when 
the epidemic of malarious fever, from which the pojxulation in this portion of 
the oountzy suffered so severely, had not yot commenced. 

A (1 


lenoe of, 
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or exemption from. 
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318. The fever in the Rawnlpindee Jail was very carefully watched 

by Dr. Fairweather, and from notes of the symp- 
The fever in the Bawulpin* toms taken at the bedside from day to day, from 
^phS. ***”'*** the observance of the distinctive rash, and from the 

result of pwtUmortetn examinations, he has come 
to the conclusion that it was a true typhus. ' In this opinion Dr. Gray, the 
Officiating Inspector General of Prisons in the Punjab, who had opportunity 
of seeing the disease, entirely concurs. As to the origin of the fever opinions 
differ. Both Dr. Lyons, who was in charge of the jail when the epidemic first 
commenced, and Dr. Fairweather* who was Superintendent and Medical Officer 
when it was at its height, are of opinion that it was generated by over-crowding 
and other insanitary conditions. Saj^isfactory evidence in support of such an 
opinion is wanting. A large gang employed at the Sohan bridge works was 
the first to suffer from unusual sickness, and free communication was kept 
up between them and the inmates of the jail. The contagious nature of the 
fever was established beyond all doubt, and in an over-crowded jail the disease 
had every facility for spreading. , 

319. Great as was the prevalence of fevers amonj? the jail population, 

ThepriBonenisufibredmuoh « remarkable that the prisoners enjoyed a de- 
l0B8 A*om fever than the cided immunity from the disease when compared 
troops at the same atationa. troops, whether European or Native. 

The comparative ratios of admissions under this head for the Presidency, as 
a whole, and for the several groups stand thus : — 





PXH 

1.000 OV AVKBAOB BTBXHOTH. 


Karopoau Troops. 

Native Troopa. 

PrifmnerH 

Ist 0mu|i 

300 

605 

527 

2nd „ 

360 

405 

241 

3ra „ ... 

423 

478 

m 

4th „ 

i 1008 

1520 

773 

^tli j,, ••• ,,, ... 

1110 

11U9 

780 

The PrcfiideDcy as a whole ... 

750 

866 

468 


As the places represented in this general statement do not altogether correspond, 
the comparison is not perfect, but it cannot be said that many of the jails are 
situate in positions which are more healthy than the cantonments. The 
reverse is more near the truth. Taking individual stations, although a few 
exceptions occur, the general fact remains that, as a rule, the prisoners have 
suffered from the prevailing fever to a much less extent than either European 
or Native soldiers. At Benares, for example, the proportion of cases among the 
prisoners in the Central and District Jails was 288 and 189 as compared with 
4)72 and 491 among British soldiers and sepoys. In the Lucknow jails they 
wore only 45 per 1,000, while in the cantonments 211 out of every 1,000 
European and 391 of every 1,000 Native troops were attacked. Similar 
marked differenees, and all of them in favor of the jail population, appear on 
reference to the statistics of Allahabad, Jhansie, Jullundur, Ferozepore, 
Mooltan, Sealkote, and other places which might be named. 


320. The admissions from dysentery and diarrhoea, which stood at 1 83 per 
nnantanr »T.rf I»000 in 1868, worc 188 in 1869, but the deaths from 

thougboniydlighUy mora ore- this cause had risen from 1 2'06 to 16'21. In Bengal 

Proper the ratio was 18’20,— the lowest death rate 
under this head which has yet been recorded, — ^but 
all the other groups shew an increase. In Nagporc and Central India the ratio 


was no less than 33 79 per 1,000. A reference to Tables IX and XI shows what 
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a prominent place dysentery and diarrhoea hold as a cause of sickness and 
death among prisoners in India. In the first group the admissions from these 
affeotions vary from 65 at Midnapore to 979 at Sumbulpore ; in the seeond from 
42 at Etoh to 643 at Goruokpore ; in the third from a total absence of the 
disease in some of the small jails to 837 at Beaur ; in the fourth from 46 
at Mynpoorie to 206 at Agra ; in the fifth from 18 at Rhotuck to 270 at Pcshawur. 
'^eso results have no doubt been due in no small degree, to the effects of want 
in particular districts, and the impoverished condition of many of the new pri- 
soneire received during the past year ; but such extremes in different jails lying 
within the same province, and subject to similar climatic influences occurring as 
they do more or less every year, point to some local and removable causes. 

321. Respiratory dii^ses, as they occurred among the prisoners during 
Bespiwitory dlMSMs were* do not call for any special remark. The 

to the same ratio as to 1868 , ratio of admissions from this cause exactly equalled 
but more fatal. — gQ j deaths 

had risen from 2’69 to 3'74. These affections were thus of a more fatal 
character in the past year than they had been in the year previous. In 1808, 
the ratio of fatal cases per cent, of those treated was 8‘48 ; in 1869 it was 
12*29. Referring to individual jails, the admission of 176 cases per 1,000 of 
strength at Sooree, of 181 at Tezpore, of 94 at Nagode, 131 at Jubbulpore, 161 
at Almorah, and 97 at Eohat, deserve attention. 

822. Apoplexy is comp^tively so rare among prisoners tlmt it 
Apoplexy was fatal beyond usually calls for no remark ; but the occurrence of 
alljitreoedent. gg deaths among them in 1869 from this cause is 

worthy of notice. The annexed return shewing the prevalence and fatality of 
apoplexy in the different groups of jails, during each of the last ten years, 
shews that the admissions from this cause have equalled 6 per 1,000 compar- 
ed with a maximum of 1*6 in any previous year, and the deaths have been 
double what they ever were before, lliis unusual result is, no doubt, to be 
ascribed to the delay in the commencing of the rains, and to the extreme 
heat of the season. Of 88 casualties due to this disease, 76 occurred in May 
and June, when the heat was at its maximum. 
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823. In last annual report it was mentioned that a special Committee, 
New series of Annual JaU which had been appointed to prepare a new stand- 
Btatistioal Forms adopted. ard scries of Annual «]ail Statisticuil Forms, to em- 
body the information hitherto supplied by various returns from the different 
Governments and Administrations, had submitted a series of such Statements for 
adoption. This series, after havinj:^ been forwarded to the local authorities for opi- 
nion, and after some alterations, lias been accepted, and will in future be em- 


ployed. 

824. ITnder orders from the Rii^ht Ilon’ble the Secretary of State, an in- 
Diaparity to the amoimtof vestigalion was mstit«ted re^>^ing the amount of 


salt allowed to prisoners in the different provinces. 
The quantity was found to vary from 100 grains in 
the North-Western Rrovinoes and Oudh to one ounce a day in Madras. 


salt allowed to prisoners in 
dUBbrent provinoes. 
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The avoirdupois ounce contains 437 *6 grains. The prisoners in the North- 
Western Provinces and Oudh thus receive less than one-half the amount of 
salt which is allowed to those in Bengal, Bombay, the Punjab and the Central 
Provinces, and less than ono-quarter the amount allowed to those in Madras. 
An exact comparison cannot be made with reference to British Burmah, as the 
salt is served out there partly in the shape of salt ilsh, and its quantity is not 
therefore accurately known, but the amount may be taken as lying somewhere 
between the Bengal and the Madras scales. These facts would seem to imply 
that there must either bo undue waste in some provinces, or too severe a restric- 
tion in others. In considering thn question, however, the nature of the diet 
and the habits of the people must be taken into account. The percentage of 
salts contained in wheat is nearly four times what is contained in rice ; and 
even in flour, entirely freed from bran, the proportibn of salts is still double 
what exists in rice. There can bo little question, therefore, that a rice diet 
should be supplemented with much more salt than one of wheat. 

If this explanation be adopted, it at once explains why the prisoners in 
the North-Western Provinces, where the diet consists almost exclusively of 
attah or wheaten flour, not freed from bran, should be allow'ed only one-half 
the amount of salt granted to the prisoners in Bengal, who live almost entirely 
on rice. 

Taking all the circumstances into consideration, and especially the experience 
of the North-Western Provinces, it was recommended that an allowance of 
salt, similar to that granted to the prisoners in that part of the country, should 
be held sufficient for a diet composed of dry grains, but that with rice a douflde 
quantity should be given. According to this view the half ounce now allowed to 
prisoners in Bengal might be retained. The heads of the Jail Department in the 
Punjab and Oudh are of opinion that 100 grains is too little. To meet their ob- 
jections in a measure, and also to regulate the allowance by one standard, onc- 
quartcr of an ounce, or 109 grains, might bo granted to all prisoners not fed on 
rice. There would thus be two scales, one of half an ounce for rice-eaters, and 
the other of quarter of an ounce for all others. The exceptionally large quantity 
of one oimce now sanctioned in Madras appears to be excessive, and might be re- 
duced. Enquiry should also be made into the actual amount of ’salt served out 
to the prisoners in British Burmah in the shape of salt fish, and a correspond- 
ing reduction ofl'oeted. Experience, however, must be the great guide in such 
noattors, and the habits of individual races must be considered. It was there- 
fore proposed to make the reduction in these two provinces experimental, and 
subject to report at the end of twelve months ; cortain jails to be selected in 
each, and the results in them compared with those in which meantime the 
present allowanqe might be retained- 
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SECTION V. 


GENERAL POPULATION. 

» 

325. In discussing the cholera of 18G9 in the first section of this nv 

Beports from local Sanitarj. frequent reference has been made to fm-ts 

Commissionors will bo speoK copccrnmpf its appearance among tlu? general popu- 

Se'atSSSiereof‘th^y©OT.“'® latipn. The information on this point has been 

derived partly from the special re])orts of Civil 
Surgeons, and to some extent also from dafri supplied by the local Sanitary 
Commissioners. Dr. Smith has favored me with a gcn(*ral summai’y of the 
history of cholera in the Ijower Provinces during the past year ; from Dr. 
DcKensy I received sonu; months ago a copy of the statements shelving the 
vital statistics of the Punjab for 1809, but, with the cxcejition of Oudh, none 
of the complete reports from the Sanitary Commissioners with the local Gov- 
ernments and Administrations for 1609 have yet reached mi?. I am therefore 
unable to give any general summary of their contents, to examine the facts 
regarding the general distribution of disease among the people, to show what 
st^s have been taken to improve the public health in the diflerent provinces, 
and what sanitary progress has been made during the year. In the end of 
May I submitted to the Government a general review of the sanitary reports 
for 1868, and I hope soon to be in possession of all the data for 1809. The 
year was one of very great sickness. Diseases, more directly arising from 
excessive and unusum heat as well as from want, were succeeded by severe 
epidemics of cholera and fever, and it is of special importance that the facts 
regarding all of them should be very carefully collected and placed on record. 

326. Leaving any review of the sanitary history of the countiy generally 
Orders regarding registra- during 1809 to be undertaken when these reports 

tion of deaths. shall have been received, I shall confine myself 

chiefly to a statement of the measures which have been adopted since last year 
to obtain more accurate information for the future. Among these the most 
important has been the issue of orders for regulating the registration of deaths 
and causes of deaths among the people. The means for this purpose detailed in 
last annual report have been adopted with some slight alterations. It has 
been considered advisable for the present to make no attempt at registeiing 
either marriages or births. In many parts of the country and especially in 
Burmah, it is extremely diillcult to define what is to be considered as a 
marriage : in all of them the registration of births with any accuracy is 
beset with much greater difficulties than the registration of deaths. 'I'lie 
record of deaths, according to the new forms, is therefore alone insisted 
on, and steps are being taken by the dilfereut Governments to carry this 
into cifect. 

327. In connection with these statistics it may be mentioned that orders 
Ortor. »g»dliv . imubrm >■»''<’ iJso.bMil issucil psTsentog a uniform sysimn 

system of recording vaocina- for showing the extent of vaocinatioii and tlio 

results in every part of the country in which those 
0])eration8 are conducted. Hitherto the statements employed by the 
vaccine establishments in the dilfevent proviniies have been very various and 
all of them more or less incomplete. The new forms have been devised in 
such a way as to give detailed information regarding the number ol vaccina- 
tions and the amount of success iu each town or countrj' circle, while at the 
same time they will shew what the average cost of each operation has liecn, 
and what aid Municipalities, Native States, or landlords have contributed in 

A 7 
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spreading the benefits of this most valuable prophylactic. T3ie annual loss of 
life from small^pox in India is very great, and in 1869 the disease was 
unusually prevalent. In the Punjab alone the deaths from it exceeded 63,000. 
It is very important that the effects of vaccination among the people should be 
t^ted by the number of deaths from small-pox, and it has therefore been decided 
that in the new forms the vaccination circle, regarding which particulars will 
be given, shall correspond with the mortuary registration circle. In this 
^y the work of the Department will be thoroughly tried and data will 
become available to prove to the people beyond all doubt the benefit of a 
safeguard which they are still, as a rule, very unwilling to accept, and make 
them in time anxious to supply for themselves a protective agency which the 
Government can never provide for tlie whole population of India. 

328. In submitting a general review of the sdnitary reports for 1868, 

importanoo of the local ^ o««asion to offer a few remarks on the 

aanitary reports. manner in which these reports should be prepared. 

. . The subject is of so much importance and so 

intimately connected with sanitary progress that I shall extract what was then 
said regarding it : — 


“ Haviug Iiiiefly reviewed the reports for 1868, I pro)) 08 c now fo offer one or two sug- 

gcstioiiB for the preparntitfU of future reports. 1 do not 
tiwDfrv on tlieir pn*. recommend that the local Sanitary Commissioners should be 

^ morkuttry down to one uniform method of preparing them, but a 
, fcAV general observations on the subject may not be altogether 

without use. As the collection of accurate statistics of deaths in tlie different jiarts of the 
country must form the true basis of all sanitary progress, so the annual statements of such 
mortality must form the groundwork of the sanitary history of the year. A prominent place 
should tlufrefbre be assigned to the results of registration, and an analysis should be given of 
these results shewing how far they are reliable and how far improvement is still required, what 
measures have been adopted during the year for rendering the system more perfect, and what 
still remains to be done. The series of tables which has been introduced under the orders of 
the (lovernment will contain all the information desired, and there is no more important duty 
for a Sanitary Commissioner than to .scrutinize the registration and to do all in his power to 
improve it. All the reports for 1808 contain vital statistics of the population except Bengal, 
and here the diduailties are even greater than elsewhere. I am not aware how far registration 
has yet been established in the .Lower Provinces, but if the obstacles to its general introduc- 
tion prove insuperable, it might be brought into play over the awa of one division and thence 
gradually extended. Several of the Sanitary Commissioners already follow the course now 
recommended and make the collection of the mortuary statistics the groundwork of all future 
progress, but in some of the provinces registration has not received that attention which its 
importance demands. 

“A special chapt(^r should next be devoted to a general ‘history of each of the chief 
uiuf,... 1 • I. V 1 diseases throughout the year, — cholera, small-pox, fevers, and 

Ing the ylar. ^ dur- }^owel complaints, — the four which are entered in the annual 

tables; and in the event of the prevalence of any one of 
them, and especially of eliolera, special efforts should be made to obtain reliable data and to 
gi ve a connected account of the epidemic shewing the distribution of the disease and any facts 
of interest connected with its progress, lii some of the reports these data are spread over a 
number of different district reports, and it is quite impossible to arrive at the facts without 
an infinity of labor. The object of one report for a province is to collect the facts and throw 
them into a connected narrative, advantage being taken of the detailed information procurable 
to shew how far local conditions affected the results and what were the causes why particular 
places sulierod more than others. 

And in order to judge of this general history, information on two most important 
1 1 Vi- subjects is very necessary: we must know what has been 

people. ^ ^ the mel-eorology of the year, — whether there has been any- 

thing jieculiar either as regards temperature, rain-fall, or 
other atmospheric phenomena, —-and we must also know what has been the general condition 
of the people as regards abundance of labor, rate of wages, and price of food ; how &p any 
ono or other of these has been unusual, and how far it appears to have affected the health of 
the population. These questions should form the subject of a separate chapter, 

“ A fourth chapter might well be taken up with a short ocoount of the work done by 

llecoriofpe«oiiaHium«ction md Commissioner during the year, of any tour 

priM^odingH. wJiich he may have undertaken, of the general condition 

of the places visited, and the measures proposed for their 
improvement. When such a tour has been undertaken with a view to enquire into the oircum« 
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stances connected with any outbreak of disease, the purticiilare may more conveniently bo 
given in connection with the history of the outbreak in Chapter II; but the general course 
and extent of the investigation should also be stated in Chapter IV. Abstc^ts of sm-ial 
inspection reports of towns and districts also would appear uiidor this head. 

" In connection with this subject 1 would observe that it is of the very greatest 

Importanoe of «iaiUry tours. esiwcially in connection with an unusual outbreak 

* 01 sickness, iliat the Sanitary Commissioner should make a 

tour and ascertain the facts from his own personal ohservation. Comiii|^ in contact with 
District Officers and with the people themselves will act as a great stimulus to sanitary 
reforms ; and, although the Sanitary Commissioner^ other duties are many and laborious, he 
may find time for this important work. * * * * * * 

"In a fifth and last chapter a short summary •might he given of any saiiitary progress 

SunitoryptogrowduriuK the year. b«^m ' cm.>ctc(l (luriiig the yrar. I propose in 

devotti a special portion ol cucli nniuiul re])ort to tins (jucstion, 
and it is therefore important that the data from each province should be availalde in a tangible 
form. 1 do not anticipate that such statements will every year contain a record of some 
marked reform. Progress must be slow, Init it will he satisfuciory to ascertain exactly Imw 
far the measures already in force are working, and whether any advance has been made during 
the year. 

The report should be concise and to the point ; and, with reference to this v(*ry inijiort- 
Y> 4 . 4 iw. requirement, it will not ho advisable, as a rule, to rciprint 

poSr ‘“ll- ’‘'hoir contonte should ml, he!- bo 

in(!or]K)rated in the general history of the year, the details 
under each head being embodied in the chapter to which they properly belong. All extra- 
neous matter should be avoided. 

" It is very desirable that all the reports sbould be of one si/e of pagt\ On this point 
uiwn orfers were issiieil to Miulras and Bombay, but, so far as 

‘ I am aware, no instructions weni given lor the guidance of 

thes Sanitary Commissioners with tlie local Governments and Adminisirations. For the 
tables of vital statistics which have be(ui ordered, this is almost a iiceessity, and it is advisable 
on other grounds. The reports for 1868 differ maUirially in this respect, especially those for 
Bengal and British Biirmah. 

" The early preparation and submission of the report is a matter of very great import- 
m 1 u •¥* A nt-w anco, and regarding which the orders of the Government have 

0 Bu tni ^ ( y. already been issued. If the rejiort be made a short, plain 

record of facts sueh as I have proposed, one obstacle to its early prcqiaration will be removed. 
Unless the rejicrtfl are received eacli year at an early date, it will be impossible for me? to 
comply with the orders of ihe Secretary of State and submit a general report within the time 


Those suggestions were approved of by the Government and have been 
issued for the information and guidance of the local Sanitary Commissioners. 

829. During 1869 monthly returns have beeu received sliewing the 

Betumof deathe among tha deaths among the general population of the Mili- 
general population of mill- tary Cantonnunits, and a table haa bcon prepared 
tary Cantonments. exhibiting the results for tlic year; hut, as the 

statistics are still capable of much imx)roveuient, it i.s not advisable that it 
should be printed. With the commencement of 1871, 1 propose that a similar 
system should be adopted with reference to tlu»c records as has now been 
introduced among the people generally. With this alteration and with a more 
accurate registration, the data supplied will be of much value. 


13/A August 1870. 


J. M. CUNINGHAM, m. d., 
Sanitary Commr. with the Govt, of India. 
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INTRODUCTION. 


In accordance with instructions issued at tlie commencement of this inquiry, 
attention has been specially directed towards obtaining facts bearing on the truth 
or otherwise of two hypotheses regarding the cause of cholera — ^namely, the 
theory of its fungoid origin, particularly the one advanced by Professor Hallier of 
Jena ; and the theory of the connection existing between cholera and certain 
conditions of the soil, promulgated by Professor Max von Pettenkofer of Munich. 

In both theories the existence of a specific poison of an organised nature is 
maintained — a germ ; and both savants believe it to exist in the alvine discharges 
of a person affected with cholera. The Munich Professor docs not risk an opinion 
as to whetlicr it belongs to the animal or to the vegetable kingdom, but infers 
that the soil is the nidue in which it grows ; whereas Professor Hallier maintains 
that it multiplies in the human body, and unhesitatingly affirms it to be a fungus. 

An account of the observations which have been made in order to test the 
views advanced by Professor Hallier will occupy the first portion of the report ; 
and, as in the course of the investigation my attention has been directed to a 
consideration of the microscopic objects which are found in the evacuations of 
cholera patients, a description of them will at the same time be given ; together 
witli illustrations of various initiatory experiments bearing on the general ques- 
tion of ‘ disease-germs.’ 


The illuefradout are ait drawn ta ecaU with ike aid of the eamora luoida, and the magnifying power need is 
aitacM to each figure. 

The diameter tf the ohjeei in ang qf ihefigarea mag readUg be obtained hg comparing them with the onedhousandih 
vf an inch scale placed at thefbot qf each plate. 

These plates have been engraved in the Office qf the Survegor Oeneral of India, Theg are verg faitJful copif*e 
of the original drawings, and will bear favorable comparison with the work of engravers in Europe, who are habi- 
(uallg engaged in this kind of emplogmeiU. I am under great obligation to the Eurvegor Oeneral and aUo to the 
Assistant Sut vegor General, Captain W. O. Mart'og, under whose immediate superinUndeuve *lhe work hets been done. 
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A REPORT 


OH THE 

MICROgCOPIC OBJECTS FOUND IN cilOlERA EVACUATIONS. Sec. 


PART I. 


CONCEUNTNQ THE THEORY OP THE PUNOOll) ORIUIN OP CHOliHUA AN!) THE MICRO8COPI0 
. OBJ'EOTS POUND IN CHOLERAIC KVACIJATIONS. 

• 

The theory of the fungoid origin of cholera is based upon tho rosull, ol' 
certain experiments instituted by IWcssor llallier, with the view of ascer- 
taining whether any special organisms could, by means of artificial cultiva- 
tions, bo obtained from choleraic discharges. These experiments have been 
ri'itcated many times in Calcutta, but as the daily notes of each cultivation 
would o(!cupy so much space, I proiiose giving a short summary of a few 
of the cultivations, illustrated by some of the camera luoida drawings which 
have been accumulated during the investigation. It may, however, previous 
to doing so, Ixj well to state, in as few words as possible, wlmt the theory mally 
is. 4-8 the Professor has published tho result of his hiboiu*8, a short epitome 
of his brochure, weeded of as many technicalities as such a subject will permit ; 
together with a selection of the leading figures in the plate, attached to the 
book, will, it is thought, best serve to convey his meaning. 

Some choleraic dischai^s were sent to the Professor at Jena, obtained 
from a patient at Berlin during the epidemic of 1866, 
Bpitome of Hoiuei'a ouiti- and another specimen from a imtient at Elberfeld during 

tho epidemic, in 1867. These were examined micro- 
scopically and found to contain 

1. Cyde of a yellow or brownish colour, Avhich ho for some time believed 
to be the fructification of urocydia ; some of these had 
a veiy irregular outline, and at first sigfit seimed to pos- 
sess no organic structure, caution being necossaiy not to. 
confound them with masses of fiit ; application of pres- 
sure was, however, considered sufficient to discriminate 

between them. A drawing is given of some of these in a swelled, broken up 
condition (Pig. i, 1). 

2. Here and there a few other eysts wore seen, considered to l<p of the 

same kind as the foregoing; they were spherical or oval 
or°M^^***"***" duttootar cysts varying considembly in size, enclosing a number of 

yellowish shining spores ; these pores also varying in 
size, as may be seen by a reference to the accompanying figures (Pig. i, 2). 

3. Groups of swollen gelatinous aporea surroupded by finely molecular 
Spore, of /oregoing to . matter (Pig. i, 3). Others appear granular, and some 

•woitod condition. show indication of fission. 

4. Micrococoua.—T\i& molecular matter just alluded to, supposed to have 

* originated from the breaking up of the plasma in tlie 
which bratfcii^ down fonn «sporc,” a little heap often being observed, Cfirrespond- 
morooooona. ^ proviously existing spore, called a “micro- 


vations, compiled from hie 
treatiee.* 


Dieoovory of oyate in cho- 
lera diaohargea, whioh^ acorn* 
ed at firat aight to preaent 
no organised atruoture. 


• ** Das Cholera Contagiuui.** Vou Dr. Ernst Uallier. Leipzig, 1867. 
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<50ccus colony” (Fig. i, 4a), wMcli at b is still fur<.hor broken up ; at c a grouj» 
of “ colonies” is seen corresponding to the mass of spores previously contained 
in a cyst whose walls have disappeared. The minute protoplasmic molw?ules 

constituting these colonies were seen to adherci to various 
ol)jects in the fluid, and esjKJcially to the particles of 
epithelium, in fact feeding upon them ; this being inva- 
riably the way in which vegehible parasites first attack animal tissues. lu 
the midst of these molecules larger ones were observed (Fig. i, 5), whi(?h 

have Iwen, figured in a still more advanced stage as 
^ Dweiopment of yiioroooo- torula-likc formations at 6. This condition lanug, ac- 
cording to Professor HaUier, the transition stage to 
the development of the higher forms of fungi. 

A series of cultivations was carried out in order to prove that these Ixxlies 
wci*o organically related to each other, namely, that the 

ouiuratioM Instituted to irregularly defined cysts won! jvdvanccd stages of the cyst 
provd organic oonnootiou be- •yP a. ^ ^ 

tween the foregoing. With sharp contour and woU markcHi sporo contcaits; 

tlrnt the circular gelatinous-looking bodies wc^re origin- 
ally contained in capsules ; that the capsules liad hvam borne on a filament ; that 
the filament had originated in a “ microeoc^inis” coll ; and that the “ microco(^- 
cus'* had been derived from the disintegration of thtise gelatinous spo]*(^s. 
Portions of the discdiarges in question were isolated, and placed upon various 
substrata, beef, starch-paste, slices of lemon, &c., so as to supply th (5 ‘‘micrococ- 
cus” with other nourishment than the epithelium of the intiistinal canal, the 
disorgjinization of which substance is, according to Professor IlalHor, tlu' prhiu’ 
cause of c;holera. 


The results of these cultivations may be thus briefly described. .During 

Be.uit of the cultivations, first two or thrco doys the micrococcus rajiidly in- 

creased m amount, and (hweloped into nucloatod <?eJls, 
which arranged themselves into chains, as already observed to c'xist to a slight- 
er ext(5nt in th(‘. original eviicuation. In some cases a thin pellicle foniied {m^/- 
^ ^ , coderma)^ wliich, on being lifted, frequently broke* 

ouB. ” moroooo- roiiud bulls like the ‘micrococcus eolonie^s;’ 

the? torula cells about the fourth day were senm to gf‘r- 
ininate, the ends of the filaments having u linked appe^aranee (6), which con- 
tinuing to grow, presented the appearance usually stjenin oidium lactis. In the* 

course of a week the filaments assumtHl a hranche'd 

wn^tomaufa mllSoco! “-“‘I appearance (Fjg. i, 7. 9), these stu.-eulcs 

nidia; oi’ joiiits (tormecl “ maei*otJoni(lia”) being capable' of 

, germinating like the spores. The spores were on sevianJ 


£xpla:nation of Platk T. 

A ropy of ^alliet^'s Aratohiy tf the rholem fwnffus. 

Matuni cholera “ ryst,"' swollen and ruptured 

Cliolm cjBts lesB uiatiire ... ... ... ’’’ 

Swelled spores f which wore Hupposed to have escaped from cholera cysts ; some of them are 
scon acRcnerating Into .. 

‘‘ ly the breaking up of a single »poro. Ditto 

of “Colonies” corresi)Ouding to several spores. 

(rf) Germinated ... 

“ JIftVrofVfciMp” in process of germination ... 

Ditto giving rise to filaineiitH ... *" 

Highly developed filament with cyst (r), tmd maoroconidia {m) 

A cholera cyst or still attached to its fertile filament ... 

Fiknionts illustrating the tendency to the formation of mteiia wrks,' wiiat was con- 
sidered a matured spore of the latter is marked sp 
An aggregiition of “ cholera cysts’* 

A ** cholera cyst” germinating 


Plate II, 

The cholera bodies of Drs. Budd, Brittan, and Swayhe (after Ilo/jm) ... 
Briltan’s “annular bodies” in cholera (copied from 'Mmiiraj! Gazette) ... 
Swayne’s “ cholera cells” (copied from Lanret) 


FIOB. Nd**, 


I 




4 

5 
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occasions seen to nroduce a peculiar form of fructification, considered bv 
Dr. Hallier to bo degenerated Tilletia caru}» (smut), (Fig. i, 9), and ou one 

^ ‘X’casion a spore scmewlmt like that of smut was dctcctiui 

the jhingui attaoking wheat. ^ abortive attempts at the forinatiou of 

spore-eontaining-cysts w'ere aiso seen. In a few in- 
dt^ces, however (about the 9th day), the filaments were observed to bciar un- 
mistakable cysts, some with the contained spores very evident (Fig. i, 8), 
and others in which this condition was loss clear. 


The nearest approach to the development of the cysts, corresponding lo 
. those in the "discharges, which reminded the Professor 

iop^nt"“‘ of oy*t dw.- ^ strongly of urocystis, is figured (Fig. i, 30), and the 

germination of the same at Fig. i, 11. 

The inferences drawn by Dr. Hallit^ from these experiments in a few 
words are, that cholera is produced by a species of 
belon^ng to the miilaffinea ov smut grouj). 
ouiuTotioM. This fungus is a polycystis, similar to tliat attacking 

the ^0 only in Europe, but which the Professor b(dicves 
attacks the rice plant in India ; grounding this belief on the fact that, in the tis- 
sue of growing-rice plants watered with choleraic discharges, bodies were dctect- 
<4 which ho considered identical with tlie cysts found in tJie evacuations, thus 

accounting foi the belief frequently expresstid by the 
older writers, that choh^u was ^neratod by tlic con- 
• sumption of rice in a diseased condition. The author 

has since modified his views as to the species of fungus in question, but retains 
the opinion that, whatever the fungus may he calhri, it closely corresponds with 
the fungns observed to develop in soil contaminated with choleraic discharges. 
It will now ho seen that Professor Hallier believes that he Inu? established an 
organic connection between the two kinds of “ cysts,” “ spoi-os” and “ micro- 
coccus.” 


The questions naturally arise— (1) Are there such IxmUcs in the choh^raic 
discharges examined in India ? (2) Wliat are they "r’ and (3), are they found 
under similar circumstances elsewhere ? 


* SECTION 1.—“ CYSTS.” 

Dr. Hallier appears to have deriv<!d the first idea of cholera cysts from the 
engravings of the “ cholera bodies” of Drs. Sway no, Brittan, and Budd, in the 
year 1849, as reprrkluood in M. Robin’s work on Vegetable Varaaitea.* 

I’or, after stating that they are undoubtedly of the same 
The“ohoier* oyrt«“iU(ur. natuTC, judging from the drawings of those seen by 

him, a severe reproof is administered to the French 
tmwi by Baiuw. author for the summary way in wliich he disposed of the 

“ cysts” of the Bristol Doctors. As these “ cysts” have 
been the subject of discussion for mure tJian twenty years, without any definite 
Hi«to of thoM b di conclusion as to their real natlwe having been attained, a 
• oryo OM 0 at. few observations concerning them may uot be Uninterest- 
ing. In Septeanhejr 1849, Dr. Brittan published a description of the bodies 
observed by him, termed “annular bodies,” in ihn 'ljondon Medical Gazette; 
this term comprising bodies varying considerably in size and ai)pf3arauco — large 
masses corresponding to HaUicr’s cyst, and smaller bodies which prol«ihly corres- 
pond to Hallier’s spores. Mr. Brittan did not attemj)t any cultivation so as to 
coimeot the one class with the other, hut infemri that they were the same in , 
different stages of development, liecause he had observed something like a 


• HMKiira Natvrello det Vkgttaux Panwites. Atlai. PL XII., Figi. 4.6. 
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connoction between the size with the severity and duration of the disease. The 
late Professor Quekett, of the Eoyal College of Surgeons, coincided with him in 
the belief that they were different stages of the same body, and of a flingoid 
nature. Mr. Swaync also announced that he liad discovered certain cyst-like 
bodies which were named “ cholcra-oeUs, ” drawings and descriptions of which he 
publish^ in the Lancet about the same time as Mr. Brittan. He also believed 
tliat the larger and smaller bodies figured were mere stages in the development 
of the same thing. Dr. Budd believed that he fomd similar bo^es in the 
water of tainted districts, and designated them “ cholera ftmgi.’* These 

announcements caused considerable excitement at the 
Opinion time, which was somewhat lessened when Mr. Busk 

e na ur« m . jjj^j,ouncod that the bodies in the sample received by him 
were a species of uredo ( Uredo aegettm)^ the bunt of wheat, illustrating his 
statement by the removal of bodies like the ones in question from a loaf of 
ordinary broiftTi bread. The College of Physicians appointed a Committee of 
, Inquiry^ and Drs. Baly and Gull drew up a report, in 

of Dr«.Baiy widouii. whioh thc smuB bodies are said to be either carbonate 


of lime (probably from the aromatic confecjtion mixture taken), disintegrated 
blood-oeUs, or stai’ch particles ; the larger ones figured by Dr. Budd to bo proba- 
bly axjcumulations of starch cells with disintegra-ted particles of vegetable tissue, 
and those of Drs. Brittan and Swayne to be some species of bunt, as identified by 
Mr. Busk. . The llevcrend M. J. Berkeley, the greatest authority on fungi wc 

have, .oh being referrtd to, declared that the specimens 
BOTkeiey. lio rcfieivcfi wcrc not fungi at all, so tliat evidently tHie 

propoundore experienced some difficulty in recognizing 
thpir own “ bfxlics,” otherwise such microscopical exports as Mr. Berkeley and 
Mr. Busk would not have been supplied with such cniu*ely different substances. 


Here the matter rested until Prefessor Hallier observed a resemblance between 
the cysts in the choleraic discharges examined by him 
those figures in M. Eobin’s book, wliich figures an? 
hero reproduced (Fig. ii), as being the only criterion wo 


Explanation op Plate III. 

Cy«tR closely reHembliufn; Brittan s cholera bodies ; consisting principally of fatty matter enve- 
loped by hbro-albuminous material ... ... 

A globular cyst-liko body observed in choleraic dejecta 

KHect of liu. ])otiiss«e upon No. I ... ... ... ... «... 

Ttvo sues of the globular cyst-like bodies as at v. 1 
ADpearanoo ailer the addition of acetic acid ... 

Globular cyst-liko body^sumnmded by a cowinict fibro-albuminous layer 
EfliMit of ether alter the previous ajiplication of liq. potassm 

Bodies resembling tbo “cholera culls " of Swayne. They are ovfi of ordinary Hound- worms, 
Oi>o, as commonly met with In al vine discharges ... 

Ova^ the coutents'baving assumed a somewhat defined arrangement 
Embryo completed 
Embryo escaped 

Same as viii., the form liaving been altered by pressure 
Etlcct of adding ether 

Aspect assumed niter the addition of liq. potassic subsequent to the application of ether ... 
Same os viii. — Also treated with ether. No. 8 was ruptured by pressure 

PlATB iV. 

More highly minified sp^imen of Fig. viii ••• 

After the addition of acetic acid ... ... 

— of iodine and absolute alcohol ... 

■ — < — ■ " of absolute alcohol only ... ... ... 

Ova of aemnut f)-»‘Hometinies found in oholeraic and other dejections 

Partly disintegrated acarus obtained in a cholera stool (magnified by a low |M»wer) 

Highly stained sneciinen of the ovum of Trivoeejfhalm (dispar ?) — ^ixrobably the body 
delineated at No. 2, Fig. lib in Dr. Brittan's drawing 
Ditto ruptured by pressure • ... ... ... ... ...» 

Highly stained specimen of the ovum of an attcariit found in the same stool (cholera) os 
the foregoing,— ruptured by pressure ... .. 

Myceliiun escaping from on aggregation of molecules (micrococcus). Spores not visible 
(cholera stool) 

Germinating spores, together with mycelial filaments (cholera stool) ... 
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possess of what llallier ivally moans wh(?n ho speaks of evsls ; <ho only (h-awin<>- 
imhlished hy him of the mature eyst hoin*? that of a rujjtuml one ( i, ]'). 

In the examination of cholera (loji^otsi whi<;li I have imuh' in ('aleiitta and 
in the North-Wt«torn Provimscrs, nuniy “eysis" wiae 
^«t.iiko bodiBii in the ohsitrvod, and those in many eases olosclV i-esloalih'd tlu' 
in Indie. 01108 figurcd in M. llohm’s work, but wi'n* not of sueli 

luiivensul W(mnH*no<? as the attention they liavo olitain- 
ed would have led one to «'xpi?et; indtsHl, fi-(*(]in*ntly aliscMit Jiltogotlu*!*. 

The “ cysts” 11, ifurcd hy Drs. Brittan and Swayne (the greater part of wliieh 
are hero niproduccd from the drawings aeeompaiiying the original articles of 
these gentlemen) are certainly the kinds nJist l‘ret|U(;ntly present in 
evaeiiations, as the fact tlnit the following observations eoneerning tlunn wore 
eonipletcd before either the original figures or copies of them had been 
setm, would tend to show. 

Th(‘y may ho dh ided into two tdasses. The principal figures in Dr. Britt an’s 
drawiiig will serve as an illns t, ration of one kind (Fig. 

m J)r „f ll,„ 

Brittan ttnd Swftyne. OtllOV (.r Ig.^ IV, 1-4). As tllC tvVO classes ai’C COpU'd 

ill M. Robin’s work, and Dr. llallier docs not intimate 
his belief that they are not of the same nature, it will porluips he licst to allude 
to th(^ tivo, HO as to leave no stone unturned in tln^ matter. That, they 
vary miieh in their nature will ho manifest from the following observations : — ‘ 

1. The dc'jeeta of a jiatient who had hemi snffi'ring from eholora about 12 
lioftrs, and who died on the second day, pre.s<Mited an enormous quantity of 

globular masses of a. dark-ytOlow colour, extuqil at the 
••oy»tS^“cowei.pondi'J[g'°to wiicrci the colour was much lightm-, and the mass 

Brittan’s” annular bodien." wus inucli 11101*0 tmnspaveiit. than at tin* sidi* (l'’ig. V, 

1), which are not unlike those figured hy Brittau. 
Strong liquor pohussie. being added, ime of the “ cysts ” burst, as at 2, and 
. „ grmlually Imike up, as at Jl, 4. The seiui-tihro-gclatinoiis 

mass III winch tlie “cysts w('n‘ involv(‘(l was ciitinMy 
dissolved. Anotlun* slide? was taken, and two cysts selected, a large om* and a> 
.smaller one (.i’ig. vi, 1, 2); stimig aceti<? acid being addisl, no result followed 

for some time ; jiressure was applied, and th<? large one 
o noe oBOl , l)roke u]» into air-globules and granular matter (,“{, 4). 

Pr«?ssure was a,gaiii apjilicd, and the small oiu? also bmke up, as shown at 
Another eiuse may la; (|uoti*d as illustrative of this kind of eyst. ’J'he evaena- 
liou was passed six iiours’atter attack, and two houis la’fon* death ; it eoiitaiii- 

ed numc'rous eyst-lik<' bodies, some <?nlire, othei*s moi*e or 
“ ® less broken up, and in many ea.ses sc'hmed to eontain 

jiartitions (Fig. vii). The.se bodies witlistood llu; action of reefilii'd (ther 
until the. filmi-allmmiuous matter surrounding th(?iu Jiad heou removed hy the 
application of potash. 

2. In the same evacuation other glolmlav eyst-liko hodu’s acre? found 

of a yeTlowish-gi*een tint, having a more didined outlim*. 
wou doflnod, round or oval aiul iiiorc evcnlv diiVu.scd contents (Fig. viii, 1, 4). 
BToeniah-yeiiow cynta im- uutifi\*ete(l hv the (‘tlus*, aiul remained 

potadHfio^rCHembUngSwayiio'B UlUVllcclOU uV lujUOr pOnlSSlX.* tor 1 lir<*C (laN s. 1 lit s<M*\ sts 
ohoiera-oeiu. (wcuvred ill iK'arly all the evacuations examimsl, hut 

their precise natun! was for a eoiisiih'rahle time 
unexplained. They wen? sometimes round, hut generally oval, and in some eases 
formed about a fourth of the eiitiiv sediment. This wits iiartieuliuly obsi'rved in 
some dejw;ta. with which I was lavounHl fnnn the Mcdii'id Colh'ge Hospital, 
obtained tVoiu a native who was admitted with all the. symptoms ot ciioleni, 
hut eventually' reeovt;n?d. They wen.*, as in (>th<*r easi's, oi a greenish-yellow 
tinge, with eidourless hyaline (rapsuh's, for the most piirt oitil (x) -somet inn's 
nmncl, and varying consideriihly' in size, as si'cii in the ligiire. Omi ot lht*.sR 
evsts was selected for siiei^ial ohsi'rvation, the one represeuted at Fig. ix, 1 ; etlu'r 


Well doflnod, round or oval 
Kreenitth-yellow cystH an* 
affected by other nn«l liquor 
potadHfio, rCHcmbUng Swayuo'B 
oholora-cellB. 
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but no material chanfco ob- 
Herved. 


iK'inj? added, tlin contents cdearcd up a little, but nothing further; this was 
followed by stwmg liquor potasssc, which cnusod it to become dottc<l and streaky, 

tb(! yellow tinge, however, remaining ( 2 ) ; gradually 
pwted” >•«- changing to the appeamnce depicted at 3, the centre 

bm)^ng more transparent tlian the circumference, 
which still fiuther extended, as at 4. The transimrcncy of the central jwrtion 
dimuilsbed in the course ol' a few minutes (5), in which condition the object was 
left imdi'r tlu‘ microscope until the next morning, when it was found to liave 
retained its forai, but had acquired a dark colour. Another cyst was seliHjh'd 
Avith a dark-yellow granular centwi, and hyaline (?apsule (Pig. x, 1). Ether 

was added ; scarcely any chaug(' ; merely clearing up the 
centn; a little. It was then i-olUxl over, and tlui granular 
contents spread throughout the entire cell (2). Pirin 
pressim* was apjdied, the eye b(*ing kept steadily at the microscopts when 

suddenly numerous minute molecules csca|H‘d ( 3 ), and 
Beinit of proBiiure. capsulc bccamc jjartly emptied of its eonbrnts (4). 

Ijiquor potassa; was luldcd to a portion of the evacuation and [jdlowed to 
stand all night. The cysts on examination next morning apjKsired uuaffcct«Hl. 

To another test tube sulphuric acid was added. The cysts after nMuaining 
several hours in the mud w ere not much altered, but presented a globular outline 
with a hyaline capsulc surrounding a grtH?nLsh-ycllow molecular mass ( h'ig. xi, 

1, 2). On itdling them over they bec-ame oval, but soon 
fticohS”*** **"***’ i’<'ff»‘'im‘d the circular form. On th(i mldition of a strong 
solution of iodims, the contents bextame (hu*k-lm)V’n, 
and on subseqiumtly adding absolute alcohol, fat-like globules made their a])pt*ar- 
.•uic(‘, Avhich, by manipuhdion, could be nuidc to move, within the cell ; the 
••apsulo being unatrected (Pig. xi, 3). Alcohol being added to anotluu’ (yst 
without the ifnlitie, the contents assuimMi a lumj)y apjKjarance with a chiar space 
in the centre (Pig. xi, 4). 

Several veiy small ombrjos of iwind-Avorms haAung been observed in th(' 
evacuation in active motion (Pig. viii, 8), diligent search 
ciftedBrith the "****' made as to their origin, Avliich n'isidted in the expla- 
nation of the natiuH) of the cysts also. The latter Av«‘re 
fre(|u<!ntly observed to give evidence of some kind of systematic arrangement of 

their (contents, as shown in the figurci (viii, b, f5), and 
eventually a cyst was obseiwed to (ontain somfsthing Avhieh 
rolled within it ; this, after prolonged watthing, AA’^as seen to pwjsent the exact 
fonn and si/.c? of the worm-like Ijody just alluded to. -It was coiled Aip on itself 
Avithin the capsule (b’ig. viii, 7), and continually alterefl its position. This corres- 
j)onds almost aecfuratoly with the diwing of the ovum of Ascaris mystax in 


Contents of tho cyatii. 


Explanation of Plate V. 

Fuiifrus ill a rliolera ntool. A later conditioji obnerved in tlio preparation 

doll nouM lit XV ... ... ... ... ... ... 

Sporos, Home of whioli liave gorminated 

Myoeliiini, upon whieh dilatationH or maorocoiiidia (m) are Been 

Filumonts ivitli buIbouH teiniiimtions ... ,. 

Fertile liliniieiii temiinatod by a oyst or sj>orattgium^ the coutciits of which in seen to have 
(‘(lilt riictod within the capHulo ... ... 

The ** Inolating Appanit.iis" iiHod in N01110 of the extierimenta ... 

Funnel containing H plug of cotton wool ... 

Flask containing Htrong Hulphurit; acid 

Shallow dish (containing a solution of jicrmanganato of nota»h), with an inverted hcll-gliiHH, 
inside of wdiich is a small wire stage for elevating tue preparation above the level of the 
fluid in the dinh ... ... ... 

x\n Aspimtor filled with water. One arrow represents the escape of the latter, and the otlier 
arrow shows the course which the entering air haa to take before il can replace the 
cHciqied water ... ... 

Plate VI. 

Funijfi whieh were developed in a cholera stool ... ... ^ 

Fertile liluincnt of A«p(:rffHlv 8 ; some of the spores (conidia) are seen fulling of!' 

Ditto ditto lUnmllivm ... ... ... 

(Vlls of various sizes in the cultivation, probably modified spores 

Very thin fihimcnts teiminating in excissivcly delicate miicor-like cysts or apvravgia, nmi' 
of which ore filkd with elongated spores ... 


xvm. 


XIX. 

xix. 


P2 

3 
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J)r. Cobboltl’s work on Entozoa. It is, I think, prcliy much the sauu' as ilu? 
c.holcra-ccll of Mr. Swayne. In many cases the contents of thc'se ()\ a are also 
shrunken, occupyinj? a part only of the enclosing menihrajus as iusislcd on hy 
this gentleman as a means of diagnosis. The effects of re-agents also, as above 
given, correspond very closely witli the description given hy liiin. 

3. Th(?re is another cyst not veiy iineominon in cdioleraie deje(;hi, having 
a more delicate, but very resistont ca^isnle (l?ig. xii). its naluvt^ may In* 

inferred from the hdlowing statement: On two or 11ir(H‘. 
lora *****^ °'^* *” ”^°' occasions, seini-disintegnitcd acari were ohs(*rved in the 

stools examined, AvHich had, in all jn’ohahilily, hetai 
swallowed with tin* food, in bread perhaps, and jiassinl through the inteslinal 
canal without being v<wy much broken up, as may be stsm from the iigure 
(xiii). it did not, howtwer, occur to me to connect tin*. exisUmce of the thin 
tuipsuled cysts with these acari, until one day two weni seen rapidly depositing 
tliidr (^ggs among some fungi under cultivation, which w('re b(*ing tnicroseopi- 
<ally examined. Thos«‘ eggs corr(*sj)ondcd precisely with tin* just described cysts. 

‘1*. Mr. lii'ittsin figures some oblong bodies (Fig. iii, 2), which an* not 
i“(*pnxluc.ed in M. llobin’s plates, hut w'cro probal)l,v also considcn*il to have 
sonn* connection wit !i cholera hy the author of the article in the Mcdlonl Gazelle. 
Thesis are exc(*(‘dingly' common, and an^ acemrately drawn in i'^ig. xiv, where; 
one is seen entin!, and another ruptimMl, togct.h(;r with one of Mr. Swaymfs 

ho<li(;s in a ruptured condition; both r(*(pured tin* 
ai)plication of considorabh; pr(*ssure h(*for(; tin; cap- 
• sule gave w'ay. The tii'st (h‘s<;ribed elongated body is, I 

ladieve, the ovum of another round-worm, the IVirocephalmt (dinpar !" ). As 
to the cysts with distin<*t spore contimts, whieh JIallier has ligur(*d (Fig. i) as 
being a matun; condition of the cysts comparable to the drawings in Jlobin’s 
Avorh, 1 ha.v(* not met Avith any Avhicb wi'n* unmistakahly tin* siime in fresh 
dejecta, but have developed them re]H*atedl,v ; the particulars will lx* given fur- 
tluM* on. ()th<*r cy'st-like bodi(*s are <R*-easionally found, but as tlmy do not in 
any way c()rr(*s])ond t<.» those of the aiitlmr of tlie thi;ory under considenition, a 

description of th(*m is r(*serv(*d for anoth(*r occasion; 
aummnry of the principal tii,> principill oiics, howcvcr, are those alreadv deserib(*d, 
choVorl* '•bdervert in j cotupouiul ci/sls, coiisistiiig of fragments of 

various tissues and fat surroundtHl by a semi-organized 
libw-albuminous lay(*r, and (2) oca of A'arious kinds, none of w’hich are jiecu- 
liar to cholera. 

As, however, the i\Jtiniate ehmients of other cysts than these might exist 
in tlu* d<*jecta, everj .known method was r<*sorted to for the pmiiosc of develop- 
ing them, a few illustrations of Avhich 1 gi\e in a condtmscd form. 

Illmtralion I : — 

Small portions of the dejecta w'hich contained such numbers of tin* cysts, 
alluded to in page 133 and reprt^seuted at Fig. v, were placed in lhrt*e ])(>rfcctly 
cl(*an VA'atch -glasses with the following substances: — ■ 

I. — Cholera ev'acuation 3 drachms, and 2 drojis of acetic iicid, so Jis to 
neutralize it. 

II. — Cholera evacuation 3 drachms, phosphate of ammoniji 3 grains, 
grape-sugar 3 grains. 

III. — Distilled, water 3 drtujhms, phosphate of ammonia 3 grains, grapi;- 
sugar 3 grains. 

To i*eceivc these, a small wire stand had been plac(*d in a shallow dish 
containing a strong solution of [«*rmanganatc of potash, and the stand ami 
watch- glass(*s covered in l>y a bi*ll-g1ass (carefully cleaiu'd, and subs(*(|iK*ntly 
rinsed w'ith alcohol) which stood in the fluid. This was set aside in an avei'agc 
temperotun* of 82°J^’rt/<r. 

On the 11111x1 day small white sp<*cks were 8e(*n on the surfiicc ot ^io. D 
which hud returned to its alkaline condition, one ot 
Pro«ra..ofth.cultWaUon. possilllc froiU 

lK*neath the bell-glass and jilaced on the stage of the miciuscope. It consisted 
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<tf nil air"rf‘^ali()U of minute' niolecrules hold toi?othcv by a sUrny substance, 
|■|•olu which lilauients of fungi escaped (Fig. xv). Thus inattevs stood until 
the lifth day, wli(*n specks were olwervcd in the othei’ two preparations. 
A speck from No. II lining picked out, presented numerous sjiores 
(h’ig. xvii, 1), many of them gi’vminating very actively (2), and the lilaiiK'nts 
lien* and there were swollen out into macroi'onidia (‘hu), some of these dilata- 
tions lieing transparent, others granular ; Impicntly the tilainents wei-e seen to 

ti'rininate in a bulb ( t), and in one case a tilament was 
Ooo cyst devoiope.i. tijijM'd by a cyst in whii^h the contents were gi-aniilar 

and had contracted from the cajisliles (T)). Precisely similar lilainenks and 
dilatations wia-e found in No. 1, but a distinct cyst (or s])orangiuin) could not 

be .seen. This condition lasted until the seventh day, 
Kivi^wttppeareenn^^^^ wlicu tlic luycelium gradually degeni'rated, and a crop 

of aspergillus* appeart'd on all tlu'ce, of various colours, 
but principally of the da,rk variidies. 

Jlliislralioii 11 : — 

A portion of the thud contents of the small intestine from a patient who 
had di('<l within six hours of attack was carefully trans- 
Gi owing solution. ferred to a vial, and allowed to sett 1(* for an hour. In 

till* nu'antimea “gi’owing” .solution was made, consisting of grape-suu'ar 3 grains, 
phosphati' of ammonia 10 grains, glycerine 1 drachm, and di.stilhsl ivater 1 
ounce. A drop of this w:is jilaci'd on three glass slides ; to tiu'se vver(‘ added : - 
No. I. — A niiinite quantity of the up[»(*r layer of inti'stinal (aintmits. 

No. II. — A minute (piantity of the sediment chietly. 

No. 111.— A minute (piantity of diabetic urine containing “yeast cells.” 

These wi're placed as before und<T a. bell-glass placc'd in (knidy's Iluid; on 
the third day specks app(*ared on the jnvparation in (‘ach 
Bporoii Bcrrainatinjc in ouch ^vllich plOVcd to b(‘ (luc to .SlIOl'CS and mvcclium 

XVI), tlio tlnvo slHlt's pirscMuiiii!; snnilar a]>|)oni*- 
ances under the micro8(!ope. On the fourth day ,\o. I presimtcd an cxcidh'iit fori'st 

of ])enicillium, and No. II a similar crop of aspergillus, 
Only peniciiiium and na- bhick aiul puriih' colour(*d varictv, uhile No. Ill 

purgilluH appeared. 1 1 ii • ir 1 -li nn 

produced lioth pcnicillium and as])ergillus. I liese were 
systematically examined for inght days, no other fungus niakiieg its a]>]t(‘aranc(‘. 
'J'lu' asjiergillus (TO]i in No. II presented tufts of dilferent colours ; specks weri' 
olrservcd in the other two preparations; specks of yellow and brownish-purple 
being tin* mo.st abundant. 

To experiments conducted in this manner, there is the serious ohji'id ioii 
that each time the pivparation is examimid, no matter how can'fully, the jiossi- 
bility e.xi.sts of foreign matt(*r getting into the pn'panition. AVith tin* intention 

of obviating this sourci* of fallacy as much as possible, 
“rpnratus do- asjiirator was eniployisl to supply the prepai-ation 
Avith jmrilied air, at h‘a.st as jmi-c as jiassing it through 
concentrati'd snljdmric acid will allow. Ily r(*lerring to the accompanying 
sketch, it will be ivadil^v seen how this was eirecled (Fig. xviii). A smail 
funnel (1) with a pledged of clean cotton av<m) 1 in.serted into its lu'ck was attaclu'd 
to a piece of bent glass-tubing ; this tubing pass(‘d through a pmforation in th(“ 
cork of a Jlask (2) containing concentnited sulphuric acid; from th(> neck of 

K\1'L(VN.\th)n of FL.irii Yll, 

ITlirt, NO*. 

Jli^'lily HjM.vinu'iis of myivlitil with iimiior.>us cliljiiatifnis 

vAliicli .s«*|iiirutiiiiC Jov Inimd ji.n IVrr clrciil.-ir n’ll.s jii ilu' liiihl, of j*‘rriniiiiirin;.i; lil\ » 

uRliiiJiry (<*iiUi\alcil iiifhoh'ra ... ... ... ... x,v. 

rr.ATKViir. 

JFtdfffl (fci'ci'ijK (I In ttrdimfrt/ t varnnthn. “ 

Spores in ])r(K*Fss t»r ;^^rrmiii{ili<ni ... ... ... ... ... ... .\\i. 1-2 

M ... ... ... ... ... ,, !■{ 

I'enifiHiiiiu j^laueiiin ... ... ... ... ... ... ... xxii. I 

A.spiTf.'ilhi' . ... ... ... ... .. 2 

XuiiuTous lilaiinintii of convspoiitliii'j tu the diok’r{i-run;rii,s’’ of Tlioniti ... xxiri, • 


XU. 1-2 

xxii. 1 
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this flask another piece of glass^tuhing emerged which connected it with a 
perforated bell-glass, standing in a shallow dish containing Coiidy’s ttiiid ; (3) 
another piece of tubing connected this with the aspirator (4) filled with water. 
All the connections were careftilly luted, so that the only air w hich conld have 
got at the prej^aration oh the stand within tlie bell-glass (of couiwc minus the 
air which previously existed therein) must have passed through the sulpliuric; acid. 


Illustration III : — 


SubtUnoai plftoad in the 
ieolatlng apporetue 


A perfectly flresh choleraic evacuation having been obtained two hours 
before death (in a rapidly fatal case lasting only seven hours), three watch- 
glasses were placed in the isolating apparatus with the following ingredients ; — 

No. I. — A slice of the interior of a plantain weigh- 
ing quarter of an ounce was scooped out, and six drops 
of the sediment from the evacuation was placed in the 

little cavity thus made. 

No. II . — A few drops of the evacuation-sediment only. 

No. III. — ^A slice of the same plantain as in No. I. 

The apparatus had been made as clean as possible previous to this, rinsed 
out with spirit immediately before depositing these glasses on the stand Wcath 
the bell-gl^, and the greatest care token to avoid foreign matter getting at the 
preparations before placing them there. The air ivithin was renewed morning 
and evening ; the weather was warm the whole time, the average day tcunpcni- 
ture of the room being about 90® Fahr. 

• On the fourth day a mould was seen to appear on the tw'o slices of 
flniit, quite ns marked on the clean plantain as on the 
other, but no change was visible in the watch-glass 
containing the evacuation only. This condition lasted 
a fortnight, the crop of fungus gradually increasing in the tw'o former, and no 
change could Imj ohserv'ed in the latter. During the third week the fungus 
not having made any progress, and the liquid in the watch-glass No., II becom- 
ing rather less from evaporation, the apparatus was opened on the twenty- 
fourth day, and .the result carefully examined forthwith. 


allowed to remidii in tho 
apparatus for thrao wseks. 


The two pieces of fruit were covered with a thick coating of a block and 
yellow coloured fungus, both colours appearing in the 
rBujumy**** **** preparations; the yellow prevailing in the tainted 

slice, and the black on the other; the difference being 
merely in the proportion, for tufts of each colour appeared here and there over 
the surface. These were found under the microscope to be aspergillus (Fig. 
xix, 1) and penioillmm (xix, 2). Precisely the same fungus and the saine 
species grew on glycerine, on starch-paste, and on pieces of dirty cork iif 
various parts of the room. In the other watch-glass, however, containing the 
evacuation only, a very different appearance was observed. Tlie preparation 
had become partly dry, and presented a filmy appearance. On placing the 
watch-glass on the ‘stage of the microswpc, a great quantity of sphciical bodies 

were seen writh granular contents, the average size being 
The fnague developed ia about that of a white blood-corpusclc, but the size varied 
u^^ **”"'^****^**’ considerably, among which long delicate inycelical fil- 
aments ramified (Fig. xix, 3) ; from this network thin 
fertile threads arose, tipped in most instances with exceciUngly delicate vesicles 
(xix, 4), which appearance at first was taken for the dew-drop aspect so common 
to mycelium; others were seen of a much larger size. On watching them 
closely, all the liodies were seen to roll round and^ round like a mlaox. 
Elongated (spore-like) bodies were distinctly visible within each delicate cap- 
sule, unless very small (xix, 5), and seemed to move 
I ^ ortpuonoftho doMooto irrespective of the capsule (or sporangium): of this, 
• however, I am not certain. They appeared white by 
reflected light, and yellowish-green by transmitted light. The movement ap- 
peared to me to be due to currents of air in the room, each little sphere 
twirling round rapidly in one direction for ten or twenty turns, then as 



138 


DB. lewis’ BUPOET ON THE MlCttOSCOPIC OBJECTS [Appandiz A. 


rapidly twirling in the opposite way. The course of the spuming vesicle 
was not always horizontal, but varied until it was nearly vertical to the filament 
on which it was peiThod, but never quite vortical. It seemed analogous to 
the spinning of a plat(? or ball nicely pivoted on a juggler’s stick, which may 
be scon to revolve in every dircxjthm but the vertical, the analogy being complete, 
except that the organic connection l)otwoen the a|K)rangium and the stalk 
rendered 3‘ev(5rse turns necessary. On ttmehing this witli water, the capsule 
apiMwed to luHsoine instantaneously dissolved, no trace being left : the spores 
had fallen down, and the filament looked perfectly Imv. Some parts of 
the niy(!<diuiu Avero dilaUHl into, sacxailes (or mficrocouidia) (Fig. xix, 6), 
hut no evidenee of spore contents was distinguisLahle. 

lllusirat'Mit TV: — 

Being diisirous of ascertaining whether from the rice-water stools in 
ej)idemic (?holora I could pwxlutse oajwules more unmis- 
ouitimtiion of a cholera t 4 vkai)|y like those figured by Professor Hallier than I 
domic of the dieoaae. luul siKiKMiedcu III doing from distuiargcs outamod in ail 

endemic locality, such as Calcutta is, a sample was 
lirought from Lucknow, tiarofully scfiured in a clmn vial, whiish was obtaimsl 
during my visit to the North-Western Pnivinces during the epidemic of cholera 
w'hieh oecurred the^^ in September last. A drachm of the stMliment was poured 
into a iK'rfeetly clean w'atch-glass, and jilaced on the stage in the isolating 
apiMiratus in the manner described in tlie last illustration. In the (wnirsc of 
a wo<?k a film was se(?n to have formed, which continued to increase in density 
for another wtv'k, hut no trace of any mould could bo observed in it througli 
tlu* bell-glass. At the end of three wtieks the prepanition was taken out 
and luicroseopleally examined, hut no cysts luul formed, as in the former pivt- 
paration tmiti'd in exactly the same way, hut there ivas a great quantity of 

myeeliuin, in the mi'shes of wliieh numerous circular 
No oy«ts wore developed, ixxljos were eiulHidded (Pig. xx) ; tlie latter stsmitul 
myooHum. to he tlic rcsult of Segmentation ot the lonucr, judging 

fnun the similarity Ixstween the free cells and the im- 
perfectly detached mycelium. The watch-glass was replaced in the apjximtus 
for a fortnight, but no change took jdaoe.. .jy,, 

Prom these illustrations it ivill. W taat viilsrijas cysts, distinctly 

roscmblinf^^bose described by Professot by cultwatmi, be 

observed tiPflevelop in choleraic disoluii‘gm« yet they are by no mrains con- 
stantly obtainable, for out of more thaii A, HimdTed cultivations, made with the 
express objeid; of developing these cysts, three tiipes was I able to produce 
any fungi iMjariug such tokens of iructifi6^k}h. 

• Is it possilue. to develop fungi in than ohclcra dejections bearing 

fmit resembling the “cholera cyst?” xu© answer must be “Yes,” as the 
following ex|)erimcnt w^ill show : — 


Explanation of Plate IX. 

Funffi dovcioped in ordinary muiruation. 

Sjiores, py«ts, nfid filainpiils ol' Afneor in various stages of dovelopmont 

Enwiped MiK»rt*H 

Diflaolitjd evHt or Hporangiiuii 

Cy^<tH Htill altmdiwl to thrlortilft fikiHontH 

ifeadH of filaimmtH (Colttiufdla}, with the romainH of the mpturod cyMt-capHulen Htill 

attat'.lied 

N. /<.— Comparo Noh. 2 and 3 with Hallior 8 figures (Plal4!» I, Non. 2 and 8). 

Ruptured »Jww sporangia 
A ruptured cyst with HI iore» escaping 

iVtUo the rtporeg having coinplctidy ewjaped ... ... ••• 

Ditto detached fioin its stalk 

A muror cyst detai^hiMl from the fertile filament. Tlie spoios are seen to escape through the 
capsule ... ... ... ... ... ... ... 

AsprrffiUm fructifi(»tioii simulating that of murttr ; a glutinous film sammnding it, thus 
keening the spores or <?onidia together. The fertile filament is seen to be parfly ruptured 
])etuc)ied Atfpviyilluit heads of various siz(% the spores being held together by means of 
some glutinous niatttrlal ... ... 

Ditto in princess of germination. N. B . — Comnare with Hallier's drawing of the mature 
oholera-cyst in the same oonilitton (Plato 1, JS(L 11.}... 


nos. jro.i. 

xxiv. 

1 

2 

3 

M 4 

XXV. 

1 

2 

M 3 

xxvi. 1 

M 2 

xxvii, 1«2 
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Vhe ** oholera ftincua** of 
Thomif. 


Tlluatration V : — 

About half an ounc-e of fccc-os, obtained from a porikdly iHvihhy pt'json, 
was placed on a small glass jdatts and <!ar<!liilly tnuisl 
ferred into the Ixdl-ghiKs of. the isolating a])i>amtus in 
Mid thoothw exposed. coimection With the a^iRitov, as almwly (Icseribed, 

the greatest possibh^ care having been tahwi to jirevcnt 
foreign matter coming into contact W'ith it hefon^ d(?posi(.ing it on tlni stage 
in the ajiparatus. A small jmrtion of the same suhslamje was ])la<M‘{l on a 
glass slide, without any special pnicautionary measures lieirig tak(*.n to preivt'nt 
access of foreign matter, so as to ho able to examine it from day to day foi- 
comjiarison with the preparation in the bell-glass, w hicli it was not intended to 
disturb. On the second day a few small wliitc spots were ohserA'<*d on both 

preparations, one of AvhieJi was jiicked out with a 
* 0 ^^”**°^****°^**”***'" needle from the non-isolated mass, and pliwed on the 

stage of the micrt>sco]x\ It consisted entindy of minute 
moleculra, round and elongated (Fig. xxi, 1), (umlx'dded in a Avdiite. shining 
substance (2), in conimetion with which w'tu’e circular and oval e.(‘lls of a 
gretmish tint (3) ; frequently two or more were seen strung together (I) ; 
clear spaces were seen in them all nearly. 

On the fomdh day the mass in the apparatus was (somplotcly coated by 
this white humus, except that some of the <*arlier observed sjiots Jiad !uu|uireil 
a yellowish-brown colour. The exjKwed slide pres(*nt(Ml a soimuvliat similar 
apjiearauce. The cells had liecome nearly cveiy^wheri? strung toget her, ami long 

filaments of oidivm ladia (h'ig. xxiii), (iorrespoiuling 
exatdly fi) the figures given by Thome of tin* ehohmi 
fungus discovered by him, to whieli rather a long 
name was given at the time, viz., “ Vyliudroteenium Cholera; AsidUrte." 

This eendition lasted till the sixth day, when a crop of a white mould was 
p(*r(?eptil)le in tlic isolated prc|xiraiion, and a ])lentiful crop of peniciUixim and 
axperyiUua appeared on the other cultivation (Fig. xxii). This slide having 
Iw^come rather drjs a few drops of distilled Avater worc^ after this occasionally 

added. On the eighth day long delicate filaments wen* 
Oondition of th« prepare. growiug OUt of tllC wllitc humUS-l(K)king sul)- 

stance in the apparatus, and on the tenth day other 
filaments were ohsorved, w^hich seemed to he tijipcd 
with various coloured heads, apjMirently of the same kind as on the other 
slide, those of a bluish and yellowish brown tint prevailing; hut by tlu> 
eighteenth day the long delicate filaments had grown ov(*r tlicm, the while 
surface of the preparation presenting a Avoolly appearanee. Aftt*r this on 

further change could 1 m^ seen to take place in (“ithyr 
<mltivation, and onthc! twenty-first dhy of the ex[)eri- 
ment the l)cil-glass was opened, and the glass plate 
placed on the stage of the micros<!o|Ae. Precisely the same speci(‘s of 
oapergUlua and penmlHum w(;re found as existe-d in the non-isolattxl eultiva- 
tions, w^th the addition that greal numbers of the filaments forming tin; 
Avhite flocculent tuft bore at tfieir tenninations cysts or sj)orangia filhid Avith 

distinct spores (Pig. xxiA% 1-4), wdiieh, 1 think, corres- 
pond exacitly to the cysts figured by Professor ilallier of 
the immatui'e <;holora-eysts, Avhosc drawing has alre^uly 
W.n given and may he compared Avith this.* 

Aapergillua tufts were present in great ntnnhers : nearly all of them 
Imd fallen off from their filaments among the my- 
A«ermin*un* aspergiutis cscUiim; a few, hoAA’Cvcr, Avcre ]>erfect, eons(>(piently 
pyat*Mn*^«2So*oonmtt^ CRsily recognised. Some of these falhin masses AA(ire 

gemnnating (Fig. xxvii, 2), and jn-esc'ntcd, 'is nearly 
as anything possibly could, the appearance of the mass of spores figured by 
Professor Hallier as a “ cholcra-cyst” iJi process of germination (Fig. i, 11). 


tion under beU-glaan after 
flrat week. 


The epparntua opened on 
the twenty^flrat day. 


Gyeta obtained exactly like 
the ** oholera-oysta’* figured 
by HaUior. 


* 1 linve obtaiuod excfllont oxamplca of tb’iR thnguM (Afucor) ow Uu« intcutjnal inueouH moinbrauc of the 

pig ttUu, v. hiUt Rubjectiiig atripa of the intaiLiiic to continuoua obaorvutiou. 
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As the preparation was dry, a few of the cysts were transferred to another 
slide and water added, upon which many of the (aipsules of the sporangia gra- 
dually ruptured, and the spores escajied (Fig. xxv), a bare columella and the 
ruin of the capsule alone remaining. 

As it was not advisable to expose the preparation during the ex][)eriment, 
the various stages in the development of these cysts were not followed, in order 
to ascertain which some spores and cysts were sown on the juice of various 
fruits, boiled and unlxiilcd, and on pieces of cheese. They rapidly germinated, 
and in those preparations which were sown in colls on the slide without a 
covering glass, produced precisely similar cysts tf> those sown ; when, however, 
covering glasses were used, the fructification was not so perfect. For example, 
a glass slide was taken, and two semi-circles of asplialt varnish were brushed on 
it, one being rnther larger than the other, so that the ends of one half-circle 
might overlap the other, but not so closely as not to pcimit the entrance and 
exit of air, as may be learnt from the Figure (xxix). When nearly dry, a 
minute quantity of growing fluid, consisting of a solution of grape-sugar and 

})hosphate of amraoniu, was placed in the centre, ujion 
The oy»t. nad eporo* eown ^jiicli a fcw siKU’cs wcro sowu, a tliiu Covering glass 
ment deeoribed step by step, being placed ovcr it, whicli adhered to the semi-dried 

varnish. The slide was placed under a bell-glass, kept 
damp by being lined with some moist blotting- jiajKsr, at an average temperature 
of 90° Fahr. 

In the coiu^e of six hours a clear oil-like s 2 )ot aj)pcared in the spores, and 
on the second day they wore germinating rapidly [Fig. xxviii, 1). On the third 
day the field was crowded with mycelial filaments (Fig. xxviii, 2), and on tile 
seventh day a filament which had crept Iniyond the droplet of fluid into the free 
sfiace between it and the vamisli bore a distinct sporangium (Fig. xxviii, 3). 
Sepamte spores, however, wei*e not distinguishable in this cyst. 

These illustrations will, I think, lie suflicient evidence to show — (1) that the 
Deduotton. cholera-cysts figured by I’rofessor Hallier are not always 

e uo on.. obtainable from choleraic discharges, (2) not confinetl to 

cholera, (3) nor even to diseu-sed conditions of the intestine, but (4) may be culti- 
vated from the stool of perfeidly luialthy iwrsons. 

The experiments instituted to tost the observation as to this inoculability of 
, , . , , rice plants have as yet not boon satisfactory, consequently 

no conclusions nave beem amved at on the matter. 


Explanation of Plate X. 


FunguH dmutloped in ordinary Hoot (muror), 

Appearanre of the Myrcliiiin on the second and third day 

A fert ile filament whicli crept out of tho preparation, and which boro a dintinct cyst on tho 
Ncvciitli day. DoHiied NporcM could not bo dintingniMbod amon^ tho conientR 
Growiiig*ce]l, ill which iH Hoeii the position of the prmmration through the thin covoring.glH8s. 
lietween this glass and the subjacent glass-slide the fungus (xxviii) above desenbed was 
cultivated. The varying diameter of the Bcgmcuts of tho circlcB oncloBing the preparation 
permits the entrance of air ... 


rius. NON. 

xxviii. 1-2 


».• 




xxix. 
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FI6 XXVIII FUNGUS vm UKF HALLlERb CHOLERA FUNGUS 

•MTAirirtprn IN THE GROWING $HDE XXIX ^RC1M OftOINABV SIOOI 
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SEC'riON II.— “ SPOllES.’ 


drawing; giveu of 
by Hallior. 


• spores” 


It is by no means so easy to explain what the yellowish move or less oval 
hyaline hodifis are whieh Professor Hallier calls “ 8])ores” {vUle Fi»;. i, y) ; sneh 
bodies are exceedingly common in chol(;raic discharges, and I hclievc are very 

dillbront in their nature ; hut wluither any of tlumi arc 
Oorpu»oJos nimuiatin* the “ spoitss” will, 1 think, Ix! satisfactorily explained in the 

se<iucl. The ohjwds 1 have met with in (diolera dis- 
e-harges more or less resembling these bodies may ht; 
arranged into four classes : — * 

iX).~Glohtileii of a fully nature ; 

(2). —Altered hlood-eella ; 

(3h~ Corpmelea imbedded in the tenaciom mhatance composing the 
'•' Jlukea ; ” and, 

(4). — Globular conditions of certain infusoria. 

1. Persons accustomed to microscopi<5 work must have found that to 
distinguish fat or oil globules from other IkkUcs very dilfcirenl. in their nature, is 
not alw'ays so easy a matter as is commonly stah'd in text hooks on the subject. 

It has frequently (KciuTcd during this investigiit ion that, 
in spite of the iiddition of heat, al)solute ah.'sohol, ree.tili<!d 
ether, jiotash, iodine, and other re-a.g(‘nts, not overlooking 
the prolonged ajiplication of (rarmine, 1 hav<‘ failed in 
distinguishing with certainty fat glol)ules from pelhts 
of slimy substances endowed w'ith lile, when both were known to he ju’esent. 
3nd<‘ed,’ 1 liav('. irecpuintly mixed fat with gum Ava,ter and other suhstanc(?s for 
the purj)Ose of t<!sting the value of the re-ag«mts w'hieh had been applied to 
laxlies und<‘r examination, and hav<^ found that, in a great numh(jr of instances, 
the rcsult.s arc fallitcious ; either the globules remain unaltered, or both 
kinds an*. destroy(‘,d, or they are acted upon indiscriminately. A iair samphr of 
this dilfieulty is' (arrcfully "delineated at h’iguni xxx, rejn-esenting objects very 
lik<!! d(!licat(^'“ cysts” and “spores,” which being watched for eight hours remain- 
ed unaltered, nisisting pressure, &<!., hut. broke doAvn in twenty-four hours into 
unmistakable globules of oil. 

Having experienced very gre^it difficulty in this mattcj*, I pn)posc giving 
one more example of a condition Avliich is a particularly promimmt feature in 
the early stools of a cholera patient ; indeed, for a long time I was unable to 
})ersuade myself that it was not a condition of some low form of life, «*.si»cc,ially 
when the globules were highly coloured, or when the homogen{H>us c.ontents of 
the pollifdc shifted its position. 

A sailor w'as admitted into hospital with all the symptojus of cholera, and, 
at the; time this evacuation was obtained, sulfcr(Hl from sc^vc'rc ci-amps. The 
stool was examined three minutes after Ixung voidfxl, was fomifl to he alkaline 
and of a muddy colour. The sediment consisted almost entirely of greciiiish- 


The frequent difficulty of 
recoffniainR globuleit uf a 
fatty nature fipom other glo- 
bftles. 



Varioufi forixiH aiiaumod by 
globiiloR of a fatty nature. 


They were gem'rally splu'rieal (1), hut many wer«^ 
oval (2), and a few weic se<jn presenting sev(?i-al hyaliim 
projections wdiilst i-olling in tlu! fluid on the slide {i^). In some cases they 
retaincfl their form and appearance for a long time, but the greater number 
listed only for a few hours. They W'cris lixHiuf'utly ohserv('d to vanish sudde.nly 
Iik<* a distended h1ood-c<dl, leaving only a ring lichind (Fig. xxxiii, i), previous 
to which, in a fewNjistJwices, a slightly gninular ajipearanee was presented (2 j, 
and the ring was often seen particularly granular (!i, I, 5), as if all the contained 
granules had adlnsred to it. The globule, in tlu; centre of the iigur(>, with the 
contents 8cj>arated from it.s enclosing pellicle (U), was watched for a long turn;. 
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but no alteration in its appearance occurred. OtU<?r siiuilar bodies were watched 
continuously for three hours with the same result, save that they gradually 
became excessively transparent, visible only by careful adjustment of the mirror. 
In the course of four or five hours the entire iicld presented the appearance 
delineated in the figure last alluded to. At Figure xxxiv a regular colony is 
seen of these globules surroimding a crystal. They also disappeared in the 
course of a few hours. 


Rectified ether caused the pellicle to present a minute granular appeanmee, 
and those which had the contents puckered became 
DffiBot of ra.aa;antt. symmetrical. Boiling in ether seemed to thicken the 

pellicle. A jwrtion of this was set aside until the next day, and was found to 
have retaimnl its condition, whereas the globules in the evacuation set aside in 
the vial hud disappeared. 

Absolute alcohol subsequently added to the boilofl portion seemed rather to 
diminish their number. In some cases one globule w'as observed to “ melt ” 
into the other, so as to form one globule ; oth(u*wise no (diange was observable. 

Solution of chloride of zinc and iodine, — some became shrunken and irregu- 
lar, others continued spherical, but with a finely granular pellicle. 

Solution of iodine only caused several of them to become very transpa- 
rent — ^scarcely visible, were it not for the slight tiut communicated to them. 

Liquor potasstt causes them to lose their yellow colour; they l)ecome 
perfectly transparent, except that a few molecul(‘s which existed within are 
brought to view. A few of the globules withstand the i-e-agcnt for some time. 

Acetic acid 8e<imed to coagulate the jiellicle, as it became finely granular : 
very much the same a[>pearance as followed the addition of alcohol. 

Dilute sulphuric acid caused the contents to contract, but the colour was 
retained, or it l)ecame slightly brown. 

Dilute nitric and hydrochloric acids aete<l in the same way. 

I have made many attempts artificially to prodm^e globules of this kind, the 
^ . n(iarest ai)proach la'ing a mixture of meltfri butt<T, 

aluiimen, and gum M^ater well sliaken togetlicjr, and at 
tlic time of examination adding a little thick syrup so as to cause the y)uckering 
to take pla(;e between the pellicle and the conhiined fat. The action of re- 
agents, however, on this pellicle, was slightly ditfereut to the foregoing. 

Spores immersed in fluids of varying density become greatly altered in tbe^ir 
appearance'; frequently the outer layer becomes so attev 
nuated, and perhaps stained, that it is a matter of great 
difDeulty to state positively that the cell pcdlicle sur- 
rounding the protoplasm of a spore differs from the clearly dohnod outline of a 
globule of oil, in spite of a knowledge of the action of re-agents, and of the 
varying pow<n\s of refraction which liquids manifest. Hence it is not impossible, 
nor inexcusable, tliat Professor Hallicr in some instances might have been 
deceived by tliese a})j)(uxraneos, especially as it is evident from the conclusions 
he draws concc'riiing tla? importance of some of the “ cysts*^ in M.. llobin^s plat(> 
(which an^ undoubtedly fat), that he had not made prolonged microscopic 
examinations of ordinary excreta : the Professor, however, had more spore-like 


Explanation of Platb XL 

GlohuloB of a fatty nature simulating “ cysW* ** Bpores,” &v. 

Green i»li-y el low globuloH which formed acoiisiderahlo p(»rtion of thes nodiinent of a cholera atool 
Spherical form of ; the tinged portion is seou to be contra.cL«?d from the delicate pellicle 
which cncloNcs it... 

Oval and irregular nil aiMj of ditto ... 

App«'uninee ])re8ented by tho foregoing in the course of four hours ... ... 

Vanished suddenly, a pule ** ring" only remaining 
Granular appearance which occasionally preceded this condition 
Granular appmiratice of ring-like remains 

Spherical body with a dense, tinged substance (oil) centrally situated 
An aggregation of the fon^oing globules surrounding a pbosphatic crystal 
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objects to deal with than fat, such as the ones deAcril)cd in the next and ibllow- 
ing paragraphs. 

2 . Almost invariably circular cells are observed in cboleraic dejections 
^ . of a greenish-yellow or brownish tint ; contents gcnorallv 

homogeneous, and the capsules very delujatc. 

Tlie microscopic apj>carance of one of these capsules is h(‘re roj)resented 
at different distances from the objexjt-glass, the size sele<de<l being nbout 
the average (Fig. xxxv). The appearaneo of the capsule a litth^ before* tlie 
focus is attained is shown at 1, a chmr spot shading off into a dark ring. t)n 
bringing the object-glass nearer to it, the defined outline of a spherical body is 

seen wdth slight opacity in the centre (2) ; and on 
attaining the exjict focus, a greenish-yellow i)erfe(!tly 
hyaline sphere is brought to view (3). On going beyond 
this, a dark spot is seen in the centre, gradually shading off towards the peri- 
phery (4) ; when the light is shut off almost entirely, a slightly iiTcguhir sp!u*,e 
is seen presenting a very slight pink tint (5) ; this iiarticular cell was constantly 
watcluKl for three houi’S, when suddenly it became transjiarent., and reipiinjd 
most careful illmnimition and focusing to make it visible, a dclicjate ring 
of a slightly diminished diameter being all that rmnained (6). 

These, however, are not. always spherical ; frei]u<!ntly a very filmy tongue- 
iike projc'ction is observed (I’ig. xxxvi, 1), sometimes more than one (2) ; it 
is projected cxcetdiugly slowly, and then rctKicbd am(cba-lik(\ After a time 

this action ceases, the jirojected vesicle-like l^mgue is 
vesioie-uko permanently retrained, or is left out rolling about 

* with the corpuscle in the fluid (3). Tlu*se are doubtless 

distended blood-cells, a great iiumher of which may exist without yi<*lding the 
slightest trace of colour to a rice-water evacuation. 

Whilst following the changes taking pliMie in these particular corjmscles 
in various fluids, 1 had opjiortunities of making an examination of the urine 
of a 2’iAtient in the General Hospital under the care of Dr. Jjyons, who had 

been suffering from the condition known as “ Chylom 
ProciHoiy simiinr appear- nrinc^' for aliout a inouth, together with pain in the 

right, bwticle, and great emaciation, in spite of good food 
and a good appetite. As the colour so (‘losely resem- 
bled many rice-water stools, I crarefully examined it, and was repaid in a way 1 
had not anticipated. It w'as albuminous to the extent of about onc'-lburth of 
its bulk, slightly acid, with a syiecifii* gnivity of 1'015; ether ^•aused a si'para- 
tion into two layers, a clear urinc-likc fluid containing oil molecuh's, and 
a white homogeneous mass consisting of minutely moh*cular dvhrh. Ihdbre 
the addition of re-agents the fluid under the microscope so closely resi'inbled the. 
condition of a cholera stool just descrilK.*d, as not to be disHingiiishable from 
it ; yellowish-green cells, some hyaline, some granular, sonu* jirotruding a 
tongue-like promintmee, and others with the contained plasma puckered in 
various ways (Fig. xxxvii). A few' of the larger corjmscles were sih'u to 
shift themselves (like an a.iuo^ba) a distance fully their own (Uameter, tin* sha.i)e 
altering at the same time. At tli’st I doubted tliat tluy really w'cre hlood-celis, 
as the extent of variation in size W'as considerable, as shown by refenmec to 
the figure, which is carefully drawn to scale. The fluid viuy quickly 
gehitiniscd in the test tube; indee<l it frequently does so in the jiatient’s 
' „ , , . . bladder, giving rise to stoppages during miidurition. 

oaumaiono aurne. j discharges spontaneously gelati- 

nise, although such a condition is said to occur. A portion of tlu*. coagulated 
mass (which when stirred closely n^stmibled a lump of moist gluten) was 
teased on a slide with ncjedles and examined. It consisted of fthrillu*. studded 
with blood; granular cells, scarcely differing from those seen in cholera 
. , ■: ^ discharge flakes, cxceiit, perliaps, in being more uni- 

ppewranoa o ooagu u . ye,j.ga,lly gmnular. They seemed to jircscnt more of 

the character of pus-cells. 

In the midst of this fibro-albuminous matter several embryon of a round- 
twrm wore discovered every time the urine was examined, one of wdiich is seen 
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tjoiled up in the drawing? (Fif?- xxxviii). A eAroful sketch of a larger one, 

after the addition of acsetie fund, is given at Figure 
* round, ^xxix. In thc course of a few minutes, when the sketfdi 
was nearly completed, a eandal-buraa liocame visible 
under the influence of the sund, and is delineated at No. 2. 

When first seen, I thought they w(w some detaxihwl filaments of a fimgus, 
judging from the liyaliue, structureless appearamn* pnisented; after a time, 

however, a few of tlunn wen; observed to move very 
pproximaMonofdmmetor. whcn all douht as to tlunr nature w!is at an end. 

It will not be surjfrising that the e:§i8tence of these was not suspected, wlicn we 
consider that fully two hundred of the largcT size liguivd could pjiss abn^ast 
through a very srnall pin-hole, an orificni not exceeding thii fiftieth of an inch in 
dianuder, as may l>e verified by a simple (silculatiou. 

Perhaps this fact may help to throw some light on a very obscure disease?, rif 
which little is known beyond tin? symjftoins, although frctjuently met, with in 
some parts of the world ; and, imhMxI, may perluips acxroimt for its loc^alisfition 
to such pl.'Uics as the AVest Coast of Africa, where I am told it is hy no means a 
ran? malady. 

As the matfire worm still n?tains a hold on its victim, being perhaps sfifely 
lodged in tlu? kidney, mid not having sfXJii an embryo of this kind Ixdbrt?, nor 
yet SI dniwing, I must l('ave to a more exp(?rienccd helminthologist to decid<‘ to 
what .s 2 >ccies of nematode it lielongs.* 

3. In examination of this class of corpuscle, namely, those intimately 
as 80 (!iated with the well-known flak(?s in cholera dej<H - 
tions, it is of the greatest irutiortance that the evacuation 
appearance very quickly. slioiild bc a rcceut ou«!, b(?cause its character may be 

entirely changed in the (!our.so of an hour or two. 
Sometimes, however, the change is not so rajiid, dcjiending on the chemical 
nature of the fluid, especially on the extent of its alkalinity — eliolera stools 
being almost invariably alkaline. The method adopted in these examinations 
is to pour the diseliargi.' into a conical ves.sol, sel. it aside for a short time, and, 
when the sediment is seen to Jiavo been deposited, a pipette is introduced in 
order to transfer a portion of it to the slide. Friapumtly Ibe sediment is seen 
to hoof a very slimy nature, requiriag some taut in bringing it into the jiijictte. 
lllustralioa I .- — 

'I'he evacuation was from a man suffering for (?iglit hours from a siivcro 
form of cholera, who died on the second day. It was of a pale straw eolonr, 

w'ith a mueo-flocculeut deposit. Jn the uj)])er liipiid 
oa«e oxempiifyinB thiiBo portion nothing sijocial w'as visible, but on cxaminalion 
uon. • ot the sediment, it was lound to consist ol Hakes of a 

gelatinous semi-librous texture, studded with globules, 
circular and oval, w’ith a jiahi yellow tint, and of a homogeneous nature, a vtivy 
correct representation of which is given at Figim? xl. In some of these bodies 
a clear sfiacc is observed, but nothing further ircmld be madi; of their nature. 


EXP1.AAATIOM OF Plate XU. 

MicrOHCopii; apjicnranw ot‘ a diBlimdod blnnd-cKlI at vorioiiK diatanceB i’ruiu thc ohjact-j-lusB ... 
AB|HHSt pivKiMitcd hy the Ulnml-cuU at thi! end of thriH. huura 
Bl<H>d-e)>llH from a i-holcra Htool 

I’n'Bt.ntiiij' a Hinkle liyalirip ]irotruBion, capable of hoiof; retracted ... 

PnwentiiiK t«'o retractile proU'iisiuiiB 

The protruiled portion after a time is fn-quontl^ not retraclcd. but i* soon to trail with tlie ceil 
when the eovorinit-j^hiss is shifted, as loii)( as -thii coll is visible . . 

Blood-ccUa similar to tho ibre^oiiig (xx.vvi) observed in '* Cliyluiu. ’ urine 
fkime of iho aspccfs presented by these colls ... 

Various forms assumed hy one of the larger corpiiiurles present ... 

Embryo of a Uouud-wonii imbodded in a mass of gulatinised subatance whioli formed in 
*• Chylous" urine ... ... ... ... -• 

Einbn'u Jof a larger size than that delineated at xxxviii), after the addition of iu«.<ie, acid. 

The hook-like appearance is only uvidont iu eerlain positions 
The wliicli liecaiiie evident after prolonged iictiuii of the acid 


• Whilo this rejsirt was |>asaiug Uimngh thc press, the “ ekgtvua" eondiliim whirl, this urine hail presenUsl fir i 
than two luouths gradually disappeared, and so did all traces of alhuuioii, and of Ihu (nDhryu-wariiis. 
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Iodine stained some of a brownish-red, and others of a deep yellow. 

Liquor potasem seemed to make the corpuscles more distinct at first, and to 
isolate the contained granules and molecules, giving the 
BfliBot o M-Hten . conttmts a distinctly dotted appearance. I'he librillated 

substance became slightly granular, then it gradually iad(‘d, and so did the 
corpuscles, which in the course of half an hour entirely disappeared, exce])t here 
and there a little cluster of molecules, five or six, with a clear space in the 
centre, all trace of the fibrillated texture having disap])eared. 

Acetic add increases- the stringy appearance at first, imiking each little 
fibril appear dotted, like a very fine bead of granules, or mimih'. molecules; 
eventually the fibrillated appearance is oblilicratod altogether, a dilfused, limsly 
granular substance being univor.sal. The corpuscles maintain a shai-ply defined 
outline; the continuity of the outline, however, seems frequently somewhat 
broken in one or two places, as if the circle were formed of two or three 
short vibriones imperfectly united at their ends. The next* day the sediment 
was still slimy, and could not be taken up by means of a delicately pointed 
pij)etto. It still consisted of a streaky, scmi-membranaccous substance, but 

the imbedded cells had either become transparent, or 
The appeM-amoo on tie presented a granular or minutely molecular appearance 

xli), with no distinct cell w'all. Solution of 
chloride of gold picked them out very distinctly. 

On the third day the Hakes had lost their membrsinacfsous character alto- 
gether, but many of the granular corpusch?s remained. 
«nd nuooaodin* doy*. fourth day a fow animalculsc were seen, which 

cm)rmou8ly inertiasod by the fifth ( Fig. xlii ). On three wcasions only havci 
1 observed” the appearanw^ of this protoz(M>n inchoh^raic discharges. 

Several evacuations from the same patient were subsccpicntly examined ; 
the Hakes, however, did not present the fiit globule-like appearance again, 
but molecular*, as shown in the previous Figm-o (xli). 


Illustration fl: 


Another case, the third liqrrid sfool presented a yellow colour, about 
one-sixth of which was composed of a whitish flocculcnt 
CMP in which the ecrpu*. sedimcnt, presenting precisely the same microscopical 
oie» wore gronuiwr when the (jliaracter as thc sccond stugc of tlic last described; 
e^bttJja” ^S®boid“ a semi-membranaceous substance, dotted with irregularly 

ments. defined cells (Fig. xliii), very like what is seen iir exuda- 

tions effused in catarrh. On very careful watching they 
are seen to protrude excessively delicate procrisses of an amueboid character 
(Fig. xliv), just as the white blood-corpuscles do. , 


Liquor potasece caused thc mcmbmnactsous appearance to vanish after a 
time, reducing the cells to an aggregation of granular or 
Effect of re-wente. molecular pax’ticles. Ether docs not destroy them, 

nor does aoetic acid, but it seemed to make manifest a delicate cell wall; 
and iodine superadded enhanced this appearance, in many cases causing the 
contents to collect at one part of the cell (Fig. xlv). * 

* The membranaceous appearance had disappeared in the fluid on the fourth 
Jay, but the granular colls remained visible for nearly a week. 


Illustration III : — 

Thc fifth evacuation of a patient sufferisg from the cold stage of cholera 
was examined half an hour after it was passed. It was 
Case in which hyaUno and colourlcss, with u fcw slircddy flocculi floating in it. It 
granular bodiea are aaea slisrlitlv alkaline. Tlic flakcs presented the same 

membranaceous appeaiuaice as in the lorcgomg example 

(Fig. xliii), with numerous corpuscles, more or less intimately held in the 
meSies of this texture, a great number, however, being disjiersed in the fluid ; 
some were oil-like and some granular, examples of both kinds being spherical 
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Efibot of iodino. 


The ** still’* ciroular condi< 
tion of animalculea. 


and oval, and the gradations from the merest particle of slimy or oily matter to 
the complete corjmscle were so fine, that it was impossible to point out any 
salient distinguishing character about thorn. When free, the hyaline and 
granular corpuscles were more or less round, but when contained in the meshes 
of this •fibrillated texture, were generally elongated, as shown in the drawing 
(Fig. xlvi). 

Iodine solution being added to the slide, it was observed that whereas some 
of them were coloured brownish-red, the gi’eater portion 
became merely stained by the ordinary tint of the iodine 
(Fig. xlvii) ; all, however, in the oour.se of the day becoming granular, but 
the distinction of brown-red and nicre yellow remained. 

In the course of an hour other slides were prepared, but the microscopic 
appearance had become totally different. The oil-like bodies, of whatever 
shape, had become granular, and the field presented exactly the same app($arance 
as presented in Figures xli and xliii, whihi the addition of rc-agonts produced 
the same results. On the fourth day all trac(;8 of corpuscles had passed away, 
merely broken down molecular matter remaining. 

4. Intermixed with the (jorpusclcs alrcmly described are others to whkdi 
T m'sh to alhuhi with tlu^ greah^st caution. Frequently 
a glohule has been observed for some, time, juid finally 
dis)»oscd of as being merely an oil oiu^, when suddenly 
it is se<‘n to protrude a portion of its substance, retract it, and while so doing, 
another i)rotrusion becomes visible at some other portion of the little mass, and 
then, p<M‘haps, it will shift its position, exa(?f ly after the manner of an amceba. 

These aiHs frtsquently hyaline in a fresh stool, but generally granular; no 
trace of nucleus or (jonti'a(?l.ilo vesicle (sin be observed ; sometimes they are very 
numerous, but when there arc other corpuscles in the field whiish a(?t in a 

somewhat similar manner, it is impossible to say to which 
belong, unkiss, indexid, they move across the 
field like an ordinary anueha, and not mendy (iontent. 
themselves with protruding portions of their substance int.o tl)c sui‘n>undiug 
fluid, as w'as stated the (sorpuscles in the last described kind did. I am not 
in a position to state that tlu^se are the “still” and arafnboid conditions of 
more than one kind of animalculm ; probably they art?, hut that they artt so of 
one kind, I think I may state pndty definitely; and, as they are sometimes 
distinguishable in the still globular condition for a considerabh? tinu?, th(‘y 

P 0 ..ibnuy ofthoirh.vi.ut Kiay havc l)ccn thc bodies seen by Professor 

been muit.tken for ewoiieu ilallicr, and mistaken by him lor swollen s|x>res ; most 

frequently, however, they are of short duration. 

The cause qf this variablem;ss I am not in a position to state. 

These bodies were noticed very early in the course of the inquiry, and 
every })articular concerning them noted ; but I have to confess that not a few 
links are wanting in the “ life histoi’y” of these animalculm, which the following 
illustrations will but too plainly demonstrate. 

Illustration I : — 

A pale, straw-coloured, perfectly liquid stool, in which the sediment w'as 

Explanation of Plate XIII. 

KOB. W 08 . 

H 3 ^aiinc ap])earuiico oc(.^asi()Tiii11y suon, whon oxaiuined oarlj, oi' tho colls aHHoeiatod with the 

flooculivn rice-wttter kIooIb ... ... ... ... ... xl. 

Tho gi-rtimlar aH|>Pct )m•8out(^d by tho propuration delineated at xl after 24 hourB ... xli. 

Aninialciiliv which appeared in the t?vncuatiou on the fifth daj'. ThcBe fjenerally jiroMont a 
diHtinct nuoleiiR and frequently two anterior filaiiiontHt w hich tho aiiimalcuhi! figured 
in pliitoB XV and xvi do not ... ... ... ... ... xlii. 

Tho JloccuU and tho oollo iral)oddod ihoruin olwervtHl to ho granular, although examint^ 
ulmoBt immediateljr. Tho gi'anuhir mass observed at the npiwr corn(*r of the figure may 
be dt'finod oh a Microcoocus Colony, produced by the disintegration of the. Hiibstanee 
into molecules ... ... ... ... ^ ' ... xbii. 

Movements exhibited by the ooqnjscles associated with tho floceull when freed from the 

meshes of tho moinbranaooous substance ... ... ... ... ... xliv. 

Appearaiu%> of the eorpuscUtn associated with tho JloccuU after tho addition of weak 

acetic acid and iudiue .. •*. ... ... xiv. 
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Presence of exceedingly 
active animalcule ; 


structureless ; perpetually 
changing in form. 


very scanty, was obtained from a patient in the cold stage of cholera. Tlie 
dejections being passed involuntarily, numerous little luiaps of sarainte were 
„ - . , * present (Pig. xlviii), as indeed exist to a. gnjatcr or less 

c^tcnt in nearly all the cholera evacuations examined, 
with numerous masses of a- granular or jelly-like sub- 
stance, in which yellow translucent lumps are iml)eddod, probably 'of a fatty 
natiu'e (Pig. xUx, 1); together with ma-sses of a somewhat siinilar outline 
observed to alter in fonn very slowly, as at 2. In some cjises a pellicle becomes 

evident, when the contained jelly-like protoplasm con- 
Aitwation* la the form of tracts, as at 3, tliC various forms assumed by which arc 
** ** represented at Figure 1, with a great number of moi-i* or 
less spherical bodies very like oil globules (Figure li) ; 
some are seen to l)o flattened out (1), others protmding a vesicle exceedingly 
slowly; the body at No. 2 becoming in the course of five minuti's to the 

condition delineated at 3, 4, 5 ; whilst great numbers 
of a minute animalcule were seen actively moving 
among them all; sometimes ono flagellxmi is seen — a 
posterior one, at others an anterior one also, Iwth being retractile at will, and 
another may he darted forth out of any portion of its tiody. No organized 
structure can he sexju, neither mouth nor (^ye spot, nor any trace of contractile’ 

vesicle, merely a spindle-shaped speck of jtdly enclosed 
in a delicate elastic sac, endowed with the power of 
rapidly altering its shape and position (Fig. lii). So 
(capable are they of adapting themselves to circumstancos as to he able to 
insinuate themselves with the fluid through the meshes of ftne blotting paper. 
All these wore present to a greater or less extent for a week. 

A droj) of the fluid was placed on a hcrmotifxilly sealed slide, and the little 
bodies remained active until the fourth day, when tluiy gradually ceased to 

present any kind of motion, but settled down into irre- 
gular little nmsscs of jelly-like appearance, to which 
condition also the corpuscular bodies had been reduced 
(Fig. liii). On sxjveral occasions, however, the animalculm were seen to become 
more than usually active for a short time, before ceasing altogctbei* : to push out 
profjesses iu all directions, and as quickly taking them in again, finally settling 
down as shapeless little pellets. Some of the various forms assumed by mie of 
these at this stage arc sketched in Figure liv. 

Illmtratim IT : — 

A condition precisely similar to the foregoing was observed in the evacua- 
tion of another man a few hours before death, as Well as in the contents of the 
large and small intestine at the post-mortem examination. The action of 
re-agents is much the same as on any other hyaline jirotein globule. 

They remained unaflected by strong acetic acid for ten minutes; gra- 
dually, however, the contents contracted more or less 
Action of re-ogents. TOgularly, tlius allowiug of u delicate capsule being 

brought to view (Fig. Iv, 1). After a time the contents vanished, merely 
a finely granular ring being left (2) ; absolute alcohol made tlio contents 
appear granular, as at 3, whilst some appeared but little aflV?cted; ether 
subsequently being added caused them to shrink considerably, but did not 
dissolve them (4). 

Iodine stains them a brownish-red and makes them appear somewhat 
granular (6). 

In order to test whether some of them might not he “ spores,” a series 
of observations was commenced, some of which have already been described 
in the chapter on “ Cysts” (page 11). 

A growing-cell was prepared on the Beverend Mr. Berkeley’s plan, by 
*N drawing a ring of varnish on the glass slide, allowing 
it to become nearly dry, cleansing it, as well as the 
covering glass, thoroughly with spirit and distilled 
water. A droplet of the evacuation was then transferred to the centre of 


Trannition Aromtho aotive 
to tho condition. 


Mr. 

cell. 


Berkeley's crowing- 
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the cell (Fig. Iri), care having been taken that no part of the sides was 
touched by the fluid when the covering glass was applied. 

It was afterwards hermetically sealed, sufficient air being already enclosed 
to allow at least of germination. The limited area of the preparation enabled 
the geography of various objects to be easily remembered, and tended very 
materially to precise observation. 

On the second day the corpuscular bodies appeared to be more granular or 
less like oil globules, frecjucntly with one or more indistinctly visible vacuolse 
(Kg. Ivii, 1) ; many are elongated and presenting very slight movements (Ivii, 
2). A few animalculae were still present; germinating. spores were also visible. 

On the third day the circular and oval bodies had almost entirely dis- 
appeared, but on approaching the margin of the fluid 
Twm»itionofthB«'rtm"to immense numlicrs of the animalculie, to the extent 
^rddi^ oonditton on tie microscopo, wore seen moving 

about w'itb great rapidity and perpetually altering their 
form, a clear space being observed in some of them (Fig. Ivii, 3). 

On the fourth day the activity of the little animalculse had diminished, 
many wore gradually re-assuming the circular con- 
****** ***^*' *"”*** Thinking that this was an indication for a 

fresh supply of air, the varnish was scratched away 
from a small portion of the side with a needle, watching the effect under 
the microscope while doing so. They did not appear to be particularly 
affected by this proceeding, for in the course of an hour they had all become 
circular, and almost motionless ; many attempts wore made to got at a more 
complete life history than this, but hitherto without success. 

The duration of the corpuscles and of the active animalculm is very 
variable, sometimes easily recognized in stools which 
bee®^ nionth ; on other occasions dis- 

fluid. appear in a few hours. They have frequently been 

seen after having been thoroughly dried to ro-assume 
active movements on tho addition of fluid; but exposure to the sun at a 
temperature of 120'* Fahr. stops all movements, no matter in what fluid 
they are placed, becoming sometimes completely disintegrated, but they wfll 
re-appear in such a fluid aftor a time under favoumble circumstances — ^probably 
new ones being developed. These bodies are not conllned to any particular 
stage of cholera, as tho following will prove. 

Jlluatration III : — 

The dejection of a person, shortly after the first symptoms of cholera 
set in, was obtained for examination. It was about the third liquid stool, 
of a pale yellow colour, slightly alkaline to test-paper, with the" average 

amount of seditnent. This consisted almost entirely 
oirouiaroarpuMiMprownt- of the bodios ricetohed in Figures Iviii to lx. First, 
rtlpr!^o*tt^*^thbSBod^ ® number of large granular cells, very delicate filmy 
ortta and onimaioui*. spheres, rolling altout under the covorin g glass (Fig. Iviii) 

frequently, as if undergoing the process of division ; 
secondly, oorpusclesof the same granular appearance, but generally somewhat 


BxTOASAHojf o» Pun 3crv. 


The eloiijg;Bted f<mn rety oommonly obwmd. of the dorpuiolee imbedded ui thefloooidi. 

Some are granular, others are hyalme ... 

Appearance presented by the preparation (xivi) after tlxe addition of iodine loltttion 
Sarcinat as commonly observed in cholera and other stools 
Accumulations of a fatty nature 

Littlo pellets ‘which possess the power of altering in &rm and position 
Forms assumed by owe of the foregoing ... ... ... 

Very active animalculio 

Various forms assumed by tho gelatinouiklooking aohitanoe depicted at xlix, 3 
Animalculm in a globular “still’* condition ... 

Various forms assumed by oas of the ioregoing .. . ... 


VMI. JVOt. 

xivi. 
xlvii. 
xlviii. 
xlix. .1 
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smaller, from which filmy vesicle-liko projections were seen to proceed very, 
very slowly, and as slowly retracted, followed by a similar prolrnsion fmm 
another portion of its substance (Fig. lix, 1), or two or more may be seen at 
the same time (2). The granular and minutely molecular matter did not enler 
into these saccules, and I am not certain wllether an inner or an mitta- wall 
exists, but somctiracfs it seemed very like ns if the outer gave \ray for a filmy 
inner lining to eome forth (3), at otlnn- times it seemed ijuite the rewerse (tj. 
After a short time the jirojections in many eases apjican'd no longiT 1.o be 
retracted, and were seen to curve upon the cell as th<‘, evajKirating fluid bore 
it along (5). Some, however, are seen to* be of larger size ((>). Tliirdh/, 
blood-cells w'hicli have assumed veiy peculiar outlines, the result of dioKimmk 
(7) ; and Joiirtldy, innummublc anirnalcubc, of the kind already alluded to, 
exhibiting great activity amongst the v'arious cells in the field (8). 

The patient died on the next day, but a stool w'as examhied a few minutes 
before death ; it was highly colourcfl with blood and 
contained a great nuinber of animulcuhe (I'ig. lx). 
Sonio of tlioso Avero at tli<' l)loo(1-(*elIs and 

aliorinj' their form, distinctly pullinf^ tlic pollitdo or cell cnv('lf)pf‘ from 
the enclosed plasma. No. 1 was alt(‘r('d to 2, Jh and 4 in thii manner described 
and shown in the fii?nre. The animalciilM‘. presented an unusual a[)y)earanc<* ; 
cither a lar;:ife dear space existed in most of them, of the same size as the blood- 
cells, or one or two hlood-cclls Inad become eiigulphed in their homoireneons 
substance. In some eases they were distinctly stMui to he mondy adherent, llu^ 
creature rushin^ alonjj as if it had no hurden. 

The next day ilio blood-cells had hecomo granular, but tlm aninialciilm 
W(T<i as phmtiful as ever, and continued so for a fortnight, everything else 
having brokem down. 


Having now given a hri(‘f account of these fe.w edasses of corpuscular 
. bodies, and shown that none of them wen^ seen to 

cuiar bodiott peculiar tocho- gertniiiale lik(* tlic sporcs' ol tungi, th(^ cpu^stioii na- 

turally uri.scs — Arc any of them peculiar to cholera? 

The Jirnf. class, nantcly, those of a fatty uaturo, need not lie cousidcired, for 
no om; will suppose them to be peculiar to the disease; 
Tbe>«(and.rr./».ioift»aeHof saiuc iiiay bc Said concerning th(i })i*esoncc of blood, 
corpuscles. Uh*' sliaiH^ assumed by its corpuscles, the figure 

already given in comieetiou with “(diylous urine” will show that there is 
iiotbing ])cculiar about it., nor yet about the anucba-like movements of the blood- 
coipuselcs, as tlus following easily-repeated little experiment w;jjl sbow\ 

A small portion of a slightly alkaline cholera evacuation was filtered off 
into a lest tube., and having ]»rickcd rny finger, a fe^v drojis of blood was allowed 
to fall into the fiuid, wdtb wbieb it was Immcdiahdy mixed, and a drop of the 
mixture transferred ou a slide to the microscope ; nearly all the red cells were 

seim to ])reseut a stollal.e or eccliinmdate appeamnee 
changoBoocurringinfrosii- (Fig. Ixi, 1); oiily a fcw M'liitc corjiusclcs wxTc Visible, 

ami tln^se i>r<>sonted a granular, more or less circular 
outline (2). Some, however, woiv spreaul out like an 
auKelia (3), hut no movements were seen. In the course of twm hours the 
stcdlatii form of the red cells had disappeared, and presented the various fonns 
enuunouly hi evmniations (4). Having been unable to see any of the 
whit(> cells protrade portions of their substance, it occurred to roe tJiat pm*- 

was the cause; eonseipioiitly 

hen 
slightly 

granular wliitc coll was seen to alt<T its form and 
]>rotrud<^ one or two vesicles from its substance (6), and 
draw them in again, which it continued to do for a few 
mimih'K, then ceased, hcooming more granular than it 
was before. Others were observtal to act in the same 



WarxxiinK the fluid favor- 
able tn the ax.hibition of amoet- 
buid movementii in the blood- 
cellii. 
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way; one pale white cell was seen to possess a veay delicate filmy capsule, 
extendii^^ some distance beyond the contents (6); it suddenly ranished altoge- 
ther, leaving a merely irregular granular heap to mark its position. 

The fourth class (it will be ipore convenient to consider the third 
afterwards), namely, the various stages of the hnimal- 
oiMt of oorpui- ouIbb, was for a considerable time the subject of much 
curiosity, especially the kind described as presenting such 
activity. The fact of their being almost universally present in dholeraic dejeefo,. 
and yet never, as far as I know, alluded to, except indeed that Thiersch of 
Erlangen could have seen one of tfiese on the point of passing into the “ stiU” 
condition, during which stage pseudopoda ore incessantly projected in all 
^ directions, when he speaks of having observed aoiiuo- 

A«taophry..iik..tH!o. bodies in some choleraic dejecta wWch he 

had examined, and wondered what they were.* There was some difficulty in 
tracing tliis bc^y to any of the described species of animaloulse. Its minute 
and rapid motion added to the difficulty, as well as the variableness of its 
shape, because although generally spindle-shaped, it may beoome round, 
triangular, or stellate in less than a second ; firequontly a succession of 
pseudopoda are seen projected in a wave-like manner, as u lashing the fluid 
when about to pass out of the active state. It is generally hyaline, but may 
be granular; sometimes a \'acuole is observed, but a contractile one never. 
There is always a very delicate posterior filament, at first continuous with the 
sarcode, and a still more delicate anterior one, both retractile. 

In some respects it agrees with the description of the Monad Bodo, byt 
as Cienkowski, in his celebrated article in Schulze’s “ Archiv," distinctly states 
that in the amoebiform stage of all the true monads the pseudopoda are pointed, 
whilst in the amcebiform stage of this animalcule the projections arcj I think, 
invariably rounded, so that for this and other reasons, which need not be'entered 
into here, room may probably bo found for them among the Astasisea or Eug- 

leuaMJ, family, so common in our tanks. The association 
*•< cholera entozoon with the euglena, one species of 
iu connection with water. wriicu, wlitm in its mature conuition, causes the red 

colour observed in so many pools, and which Bhrenberg 
thought was the means by which the miracle was brought about of turning the 
waters of Egypt into blood, — ^tbo finding of precisely similar animaloulse in 
drains, gave rise, as may be supposed, to not a few very pretty theories, which, 

I regret to say, like many others, had to l»fi abandoned altogether. 

A gentlcnmn, with whose personal habits I am well acquainted, suddenly 
felt some griping piins with inclination to go to stool, but was otherwise 
perfectly healthy,. The motion was very scanty and very diluted, but was 
....... . followotl by immediate relief. It occurred to me to 

lawMooia. sul)ject tlic stool to a microscopic exammation, and, to 

my surprise, those nuimalculm, both in the active and 
“ still” stages, were present in the most perfect condition, together with nu- 
merous globules of a fatty nature, exactly similar to those already nlludod to. 


Explanation op Plats XV. 

JlluttnUitiff the mrh)u» Ktaget in ihe^ emitteutv qf the anitmtlcule which have been eibeerved 

in almne 

The aepectfi miually presented by these utiimalculfn when eoen in evaouations 
Appraranco or the preparation delineated at iignrae xllx— dii on the fourth ; many of 
thowi jelly-like luhiiMeH are amtaaleula} which have beoome inactive ' 

varioM^ forms assnmed by a single animalcule immediatelj|f before it beoame inactivo, as 

Effect of t«-a^ents on the masses depicted at liii. 

After the addition of acetic acid 

ahaoluto alcohol ... 

-- — — — 4^f;her and aloohol 

Mr. Berkeley's growing-cell 
Three sti^oa in the ‘'life history " of the ahimalcale« above deecribed« which followed 
out by continuous observation in the Berkeley-cell 


lii* 

liii. 

liv. 

Iv. 

»♦ 

tf 

Ivi. 

IviiA 


1-2 

d 

4 


• The animnlculw alluded to in this Kejjort do not in any way reseniblo the ilgiires of the actinophrys-Uke oirotosw 
accompanymg JOr. Saud^u's account of hts oolebratod experiments published in Simon's Ninth Bqwrt. 
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A comparison of the figures hero given TFigs. Ixii— iv) vuth ones previously 
descrihed wiU, I think^ be sufficient without njjMsiting that description. 

The next stool paascjd by this individufil was also a odaxivl One, and 
microscopically of the same character, after \fhioh the motions were ])erlWrtiy 
natural; but, in proportion as the motions liecame more solid, the ease with 
which these animalculse could be found diminished. Many otlicr ordinary 
evacuations were examined, and in fully half, after more or less csimful search, 
they were discovered. After a brisk purgative they are frequently setm in gresit 
peifection. 

In alluding to the nature of the third chiss of bodies, namely, those found 
_ ^ , , in the meshes of the librillatcd substance (jomposing the 

flakes m cholera evacuation, I wish to promiiKO that 
the remarks are reservedly made, as the subject belongs more directly to 
the pathological anatomy of cholera, wliich subjwd forms a later [lart of the 
programme drawn out for guidance in connection with tliis inquiry. It will, of 
course, he understood tliat the corpuscles of the former three (dasses arc also 
found with the corpuscles forming this division ; indeed, it is frequently imjiossi- 

ble to separate them, espwially from those amoobiform 
Difflouity of diRUncitiah- conditions of animalcuhc whiidi are seen so frequently 

evacuations. This is probably the rejison why so many 
different descriptions exist of their appearance and of 

the action of re-agents. 

Now, the chief statement I have to make concerning the corpusclcis of this 
cRtss is, that they exhibit moeemejits somewhat like the movements assoniated 

with the amoeija. This fact may, by very careful examina- 
th»ae oorpnaeiw «>»htbt t »ome- with a gootl i of an iucli ohject-glass, ho verified hv 

any one ac^customed to tlie use of the microscope m most 
cholera stools when perfect ly fresh. A fiortion of the siihstaiwie of the corpiisele 
is seen to creep out insensibly from the mass, and as insensibly ndurn : unless the 
eye is carefully fixed on the body, and is already a more or less i*dii<!atod 
the plienoiDcnon is not detected, and the observer enters it as “ disintegr?i(.i«l 

epithelium” in his note-hook. It m/iy p<‘rhaps hi5 
Abaenoe or epithelium In r( 5 ]narked that no drawing of columnar epithelium, said 
cholera atoo a. ^ Universal in cliolera dtjecta, appears in this 

report. The reason is, that its presence, to an aiipreciahle cxti'nt, has not 
been observed in the contents of the intestines discharged during life; iudoid, 
the only occasions on which I have been able to observe it quite dis- 
tinctly were in discharge's voided a few minutes liotbre death, a long interval 
having elapsed .since the occurrence of a previous stool. It was Jloclim, I 
think, who first laid grent stress on the fact of the shedding of the epithelium 

in cholera about 1B32, since which period it lias Iw^eii 
sheddiDs of eoiunmw epi. thc general opinion in Germany, with the exception 

Virchow and a few others. In the well known 
Bavarian report of 1867 I find groat prominence given 
to this view, modified, however, by the remark tliat, as a rule, only the 

broken dowm epithelium, or rather freed nuclei of 
Bupportedbymimyoonnim sucli, are seott. Dr. Beale also lays great stress on 

the diseased condition of the epithelium, and the latest 
authority on the subject. Dr. Macnamara, follows Dr. Beale; indeed, it is 

evident tliat Dr. Macnamara’s explanation of. many 
iMtd by Be»i« imd jtaon*. plicnomona observed* in this disease is based 

upon a conviction of the correctness of the views^ 
advanced by these writers. It is of the utmost importance in mattere of 
this kind, as was pointed out by Professor Parkes in 1818, not to confound 
the microscopical appearance of the rice-water stools passed during life 

with that of the contents of the intestine obtained 
but oonttadioted by p*rkM. after death. In a broahure which was published by 
p«^nfrft«dotta“ him on tliis subject at the time I find stateil:— “With 

regard even to the separation of the epithelium, although 
from the facility with which this structure is shed, even during ordinary 
healthy processes, it does appear probable, d priori, that it would he largely 
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thrown off in cholera, tl^ere is (tbsolutely no proof that it is so thrown oft nnlil 
after the death of the patient. TIte stools mnlain none, <^r a quantity not more 
eon^derable than is present in common diarrhoea^'* Judging from the 
cholera stools which have come under my observation in Calcutta,-— seveml 
hundred specimens, — I believe that not more than two out of twenly slides will 
contain distinct traces of columnar epithelium. 

That these corpuscles are the remains of diseased epithelium may, I think, 
he disproved without any reference to post-mortem appearances, wliich I wish 
at present to avoid; first, by the^ Ihct that, under favourable circumstances, 
they exhibit movements exactly analogous to those, seen in the blood, pns, 

lymph, chyle, and the so-called mucus" eorpmcles. 
BeMona for bolievliMt tbrt Secondly, cell formations and minute flocculi, mteros- 

copically identical with thase, may frequently be ob- 
thoirflreedttuotoi. scrvod Under Other conditions, and from sources where 

it would Ik* difficult to accfmnt for tJioir presence were 
they epithelium fragments, such as in the fluid obtaiued by pricking a blistere<l 
surfjMje, Thirdly, that even where portions of columnar epithelium are seen, 
they will, I believe, almost invariably exhibit, no matter hOw much broken 
down the coll appears, the delicate rim or basement membrane lining the frt^c 
end of the cell, believed by some to be pores communicating with the cell. 
1’h(* presence of epithelial fragments, when not excessive, may be readily 
a(5eounted for by the process of renewal which takes place - in all cells. 
Dr. Sharpoy writes: — “The particles of columnar epithelium are undoubtedly 
subject tt) shedding and renovation. Acotmiiug to Bonders and Kiillikeff, 
the columnar oells on the villi appear occasionally to oast off parts from 
their upi)er ends, with subsequent repai^ation of the loss ; that is, a cell 
enlarging, and a second nucleus appearing ; th® upjier and broader part with 
its nucleus and much of the coll contents separates, and the lower remaining 
portion with its nucleus grows again to the natiunl size.” And, fourthly, 
the epithelium thus discovered in the dqjeota will remain for weeks unchangetl 
in the fluid in which it was found, showing that the action of the liquid 
portion of the stool is not so destructive to it as would Ihj infej^nnl if the 
n\imberle.ss corpuscles seen were the result of the disintegration of epithelium 
which had been shtvi. I think there is no doubt but that these are the 
t» h hi iA , ♦ f , 1 . “ pf^cttliar corpuscles” first described by Dr. Parkes, 

corpuAolen with those de« with probably the circular, “ still ” condition of the 
Boribed y Pukas m “pooa- anlnuilculm alluded to in this report, the microscopic 

Uwp bodies.*’ 

appoarau(5e and the action of re-agonts coincme so 


Explanation of Platk XVI. 

Am 

Larjifo ^nranular cells, amongst, which very active animalcula^ ore seen (cholera evacuation) ... 

Oils asMocinted with tbo foregoing (Iviii) and closely resembling t)ieiu» but exhibiting 
pscudopodial rnovcincfits 
With a siuglft vesiclc-like protrunion 

Exhibiting protrusions from more than one portion of its subsianoc ... 

The projcctiHl pseudopod appears to have p^issed through an external cnvelojje in ono case (3), 
whilst the projection seems to iionsist ol the external layer itself in the other (4) 

ProjtM*-tio!is which were no longer rcirwjUlo 
A large corpuw.Je presenting movomunls of ftn arntpboid chamcier 
illo^-oolls iiltered in apiu'aranco ; the result of osmosis 
Animalcule (choltTa stool) 

Blood-cells 

One of the bloishwlls from the group (No. 1) altered in appearance by one of the animalcules 
Atumalculm with blood-culls iiiiiinaUdy adberont to their substance. The animalcuhe in this 
cast* are somewhat larger than <*rainarily met witli (cholera stool) 

Appearance Msumed by blood corptAcles from a healthy person* which had been added 
to a portion of filtered cholera stool 
Stellate appearaneo of the rod cells 
White corpuscles 

White corpuscles spread out like an nmmha 

Sul)se<|uent aspect of the red cells. Tlie condition usually observed when found in aWiue 
discharges ... ..." 

The alterations observetl to take place in a single white corpuscle 
Whitt* corpuscle surrounded hy a halo-like {lelliele 

Oorpnsclfts and animalculm observed in the stool of a perfectly jpemn ... Ixi* 

As seen immediately afW being voided 
As tlioy appeared 24 hours later 

* The italics are mine. 


VIGS. 

Iviil. 

lix. 


Ixi. 


-Ixii. 

Ixii. 

Ixiii. 


1 

2 

3-4 

5 

3 

7 

8 
1 

2-1 


1 

2 

3 

4 

5 
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entirely with the minute description given of them in the author’s work. I am 
as yet not in a position to verify the author’s belief that they arc confined to 
any particular stage of the disease. I hope, however, to obtain more exjict data 
on t^ subject in my next report. 

With respect to the nature or origin of these corpuscles and tlic fibrillated 
substance in which they are imbedded, I have not been able to disprove, nor in 

any way to mo<lify, the views expressed by the writer at 
iiS.tiofofflbrtor”’ the time when he drew attentiou to them in the Ibllow- 
• ‘ ing extract, which may appropriately serve as the con- 
eluding sentence of this piragraph ; — • 

“ It is in the highest degree probable tlrnt they owe their origin to effused 
blood'plasma, which assumes with great rapidity a low, ill-delined, and non- 
progi’essive organisation.” 


SECTION III.— “ MICROCOCCUS.” 

The term “micrococcus” (mikroa small, and AoiAos kernel) is now pretty 
geneitilly adopted on the continent by the class of 
. tr«u»ime«inn« attaohedto advocate the pro-existence of a gbrm, in 

some shape or other, to evtiry living thing, this gum, 
wliich* may be infinitely minute, being called its “ microtjocens ; * wh(?reas 
another class of writers, very numerous now in England as W’cll as on the con- 
tinent, maintain that the pre-existence of a germ is not necessary to the 
developmcuit of living objects, providing certain atmospheric, chemical, physi- 
cal, and other agencies are present; the nature of the object developed depend- 
ing on the relative proportion of these agencies or “forces.**^ In short, that life 
is a creature of circumstau<?cs, those circumstances being of an entirely physical 
nature. The question of the existence or non-existenco oi a^ “ germ being oi 
such great importance in eonnection with epidemics and infectious diseases 
generally, and its investigation associated with so many diflicultics, I should 
have preferred not alluding to the subject of this section at present, not ha\ mg 
had time to acjcumulatc sufficient material to enable me even to obtain a clear 

idea as to what changes take place, much less to 
hoabohs for not deferring attempt passiug anv opiniou concerning those changes. 

As, hUover, it might be tbougl.t that no attentiou had 
been given to this portion of llallicr’s theory, in 8(we 
respeets the most important, and certainly the m(Mt difficult to disjirove, a few 
illustrations will be given of wliat has been done in the matter. 

As alixsady explained, the micrococcus, or germ of cholera, is, in tke opinion 
of llallier, the disintegrated spores of. a special fungus, 
H»iiier nuantain. thut the wliitjh escaping iuto Water may bo swallowed, or after 
«erm.orohoier*ftTe the die- wafted by tlio air, adding a trifle to the “dust, 

‘**"”’*° eepooitt aucording to I’rofessor Tyndall, so prevalent thoitsm, 
reach the interior of the human body, there to develop 
at the expense of the nitrogenous material, notably the epithelium of the 

intestinal canal. , , -i i 

It will, of cojurse, ho evident that the attempts, al^y desenbed, to 
produce a peculiar fungus by cultivation of choleraic discharges in winch 
bodies somewhat resembling “cysts ” and “spores” existed, equally favourable 
conditions were at band for the development of their ultimate elements ; 
w>eing, however, that the fungi which then appeared iiossessed no peculiarity, 
one niav conclude tliat either the attempts to cause the development ot the 
particular rni(n*ococcus of cholera were failures, or that no cholera mioro- 
eoccus” existed, at least not as the germs of a fungus. 

During the earlier part of the inquiry it was thought tliat a grraite 
number of minute bodies of an organic nature exis^ 
The (itatomont that monads jjj clioloni stools than woFC found olsewhcr(3 ; to this 
impression the mind was evidently, though unoon- 
disohargei sciously, prodisposcd, from the fact that the formentatiou 
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theories of cholera necessitated, to a more or less extent, the supposition 
that *monads, bacteria, and vibriones (Fig. Ixiv) flourish to a greater extent in 
this than in other diseases. Thus flu* 1 have not found this to be the case ; 
indeed, the dischai^es of cholera patients, if examined immediately, do not 

contain such quantities of these minute bodies, espfecial- 
ly stools have been voided in rapid succession, 

consequently have not been long defined in the 
intestinal canal. Neither have I hem able, after repeated observations, to find 
that, during the decomposition of a cholera discharge, a greater number of 
the minute bodies associated with putrefaction were developed in it than were 

developed under similar circumstances, ' such as the 
The minnte orguiieme m. amount of heat and moistuTc, in ordinary alvine dis- 
orihoiMT*!Lota‘^«oe“ changes; nor have I been able to find that any peculiar 

growth, animal or vegetable, will proceed from the 
one which does not proceed from the other. On this 
point, however, the number of observations have been far too few — the sources 

of fallacy being so many — to enable one to speak 
POT with conMence, but I trust in the next report to be 

•wvediy. * ™ able to furnish more minute data concerning this matter.. 

On an . average, out of a dozen experiments under- 
taken, not more than one is brought to a satisfactory conclusion, wldch is not to he 
wondered at, wdien it is considered that the quantity of matter experimented 
upon does not excec^ one-fourth the size of a drop of water ; that this 
requires the fine admission of atmospheric air, and that it has to he examined 

at least daily, for a month or more, often for hours 
‘"J^rbo"‘r4 together. Either the fluid suddenly evaporates, or 
•renotoniymanipuiotive, the Icus touches thc covcriug glass, tliuB disturbing the 

geography of the preparation; or, which is the most 
frequent accident of aU, and one of the most untoward, a minute spore of some 
fungns falls from the air upon the moist slide — ^germinates ; the filament insinu- 
ates itself through the little air-orifice w'hich liad been made in the walls 
ot the growing colls, and reaches the preparation, where it not only obscures the 
field, but alters the chemical and other forces taking place in that droplet, 
and the forms of life which had developed therein — I do not say sjxmtaneous- 
ly — become altered also. I have frequently observed that a slight disturbance 

affects the development of these minute organisms; 
but' dopandeut to a great either the forms of life previously present cease to grow, 

being replaced by others, or the vital process becomes 
g BUT auoet. c^nged, and the manifestations of life take another 
direction. 

These pointa will befjome more or less evident from a perusal of thc 
following examples, which are intended to serve as illustrations of the 
method adopted in carrying out these investigations, rather than as evidence for 
or against any particular hypothesis. 

In order ^ to be the better able to judge of the significance of thc de- 
velopment which might take place in substances obtained from diseased condi- 


ExPLANiLTioif or Ptm XVn. 


Itlustraimm of the development of the lowent forme qf Ijfeg 


Monadfl ... 

Bafitorift 
Vibrioneg ... 

Leptotbrix 

Appearutices presented in a filtered «olution of organic matter (wAoUed) on the eooond day ... 
Ditto third day, ahowinp the appearance of the "heapH'* ... 

Appearances presented in a filtered solution of organic matter (unboiled) on the fifth day, 
vibrionea increased in length 

Ditto ditto, circular bodies dcvclo])ed in the midst of the heaps.., ... * ... 

Developed on thc third day in a solution of organic matter (hoileit) ... 



Viet. iroi. 

Ixiv. I 


Ixv. 

Ixvi. 

Ixvii. 

Ixviii. 

Ixix. 


• Irrotpective of any theory as to the nature or mwle of formsiion of these minute bodies, I have followed the 
example of Professor Hujrhoi Bennett in sdoptinp: the terms "monads" when simple molecules are meant (Pig. hiv— 1) 
baeterm when the InnHos are slightly elongated (8) ; " vibiioues " when stfil more so (8) ; and " leptothrlx " when pre- 
senting a linked appearance (4). ^ 
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DtrelopmeatA in almple to* 
lutiona of organic matter. 


tions, it was considered of the utmost importance that doflnito knowledge should 
be a^uired of what developed in nitrogenous material, when it was known that 
no disease existed. With this object in view, solutions wcr<' made of various 
substances, to which choleraic and other dischsirges were added, tjawiful notes 
and drawings being made of the changes thdt uceurred from diiy to day. 

Illuatration I : — 

As examples of the changes which occur in solutions of ordinary organic 
matter, the following experiments on watery infusions 
and d(H!ootions of m^t are selected on account of the 
simplicity of the mixture, and as illustrative of wliat lias 
been stated above, namely, that slight alterations in their surroundings exert 
a powerful influence on the forms which living matter will assume. 

(aj. One ounce of carefully filtered, distilled water was placuid in a test 
„ ^ , tube and a piece of raw meat (beef) about tlie size of 

a pea dropped into it, the portion hemp: caretuUy rernov- 
ed from the centre of a fresh piece of muscle. 

In the course of twenty-four hours the upper half presented a milky ap- 
pearance, and there was a very thin film on the surface. It consisted of minute 

molecules (monads or microcm?cus), together with long 
linked filaments of a larger size than vibriones, which 
were perfectly still (Jfig. Ixv). The milkiness of the 
fluid continued to increase, but the pellicle did not gut mw^h stronger, for 
ojL the third day, whilst attempting to remove a little, it broke altogether and 

sank in the fluid. On examination it was found to 
th.'txtodd.yf*”******^*'*"'* contain a few long filaments with monads and short 


milkinesB on the Beoond 
dskj, dne to moleouldB. 


A few moleoulAB had in« 
oreaied In Biae on the fifth 
day. 


vibriones, among whicli little oval aeenmulations or 
“heaps” were seen, as if composed of broken down molecules (Fig. Ixvi). The 
next day the vibriones were considerably longer, but no other change was visible 

(Fig. Ixvii). On the fifth day the “ lu»ij)s” had in- 
BMh “heap** oompoied of croascd in uumher ; although they appear granular with 
tion atpuctupeiesfl and itui. a jiower ot tlu’ee nuiidrod, they are distmetly seen to be 

molecules by a higher power, such tvs Ross’ J of an 
inch object-glass, except the central portion, which seems to be of an amorphous 
nature, and reflects the light diflerently. In cfmtact with the particle of 
meat was a shreddy substance, also containing heaps, in the midst of vvhich 
round cells of various sizes had developed, from a minute molecule, presenting a 

brighter appearance than the ones in the field generally, 
up to cells with a diameter somewhat greater than 
that of a red blood-corpuscle (Fig. Ixviii). The larger 
ones were seen to he Burrf)undcd by a distinct capsule, 
between which and the contained protoplasm (which had a bluish tint) a 
little fluid seemed to intervene; this in certain lights presented a red tint. 
The hyaline substance altered its shape occasionally within its capsule^ but 

the movement was an exceedingly slow one. In the 
^o on t.nt. of th. iwsw mol., few grades smaller than the ones described, the 

protoplasm presented a somewhat bluish tint, but of a 
yellowish-bhie when exactly in focus; they also seemed to possess the power 
of altering their form, or rather to dilate and contract very slowly. 

These molecules kept increasing in number and size. As a rule, the larger 
they are, the more amorphous matter surniunds them ; that is, the larger the 
hciip. After this putrefaction set in very rapidly ; no further progress occurred, 
but the whole becJime disintegrated. 

(ft). A small portion of meat was placed in distilled water as above, and 
• thoroughly hoib)d for some time in a Flounce flask; 
filtered whilst hot into a clean test tube (which had 
been previously subjected to the flame of a spirit-lamp) ; 
it was then covered, but not so tightly as to prevent the entrance of air, and 
placed in the same compartment as the foregoing. 
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Proirrdss during Hie flret 


Towards the end of the 
third week auimalculas had 
developed, very like the ones 
found in choleraic and other 
dlschargOB. 


still more striking by the llfth 
week. 


On the second day it had become milky, and presented a slight dloa^ of a 
somewhat similar nature to the previous one ; little chains (leptotbiix) inter- 
spersed throughout the field, with a few monads and 
short vibriones. This appearanco was still more marked 
on the third day (Fig. Ixix). On the fourth day tiie 
linked filaments were present, but the molecules (or micrococci) had iuoreased 
in size, which, with the short vibriones, presented great activity. On the fifth 
day the milky apixiarance had diminished, but no change could be observed 
under the niicro8co|)c. 

Little “ heaps” now formed aipongst the molecules, the fluid at the same 
time clearing up, apd towards the end of the third wtMjk the slight precipitate 

which it contained not only presented monads, bacteria, 
and vibriones, but animalculne in great numbers, wliich 
wore s(!en at one moment elongated and very active, 
the next circular and still (Fig. Ixx), very like the ones 
above described as occurling in choleraic and other 
discharges. In some of these, however, one, two, or throe contractile vacuolte 
were observc'd lasting about three seconds, and about three seconds absent. In 
addition to these, a few amoehas were present, with no contractile . vesicle ; pro- 
bably an earlier stage. It was then set aside for a fort- 
Th* reii«robianoo baooniing night ; tlie animalculsc wcvc, if anything, more plentiful 

than befom, and when in the active or “still” condition 
were not distinguishable from the ones described as 
being found in the stools, us may be seen by refewmee to Figure Ixxi, where, 
in addiiion, some groen-eoloured cells are seen. The latter were not observwl 
to develop into anything higher, although watched carefully on a slide for tw^o 

months; they simply iueroas(Hl in size and in number. 

PAr<unsnium-iiko bodiea ^^8 8(^t Jiside for another fortnight, and 

aevonth week without ouitts was found to coulam larger animalculte tlian betoi'e, 

htdongiiig to the Kolpoda family; no cilia could he made 
out, hut a eontraotile vacuole was very evident. The various stages in the life 
history of these animalculse will ho minutely described further on, in connec- 
tion with other ohsei'vations. 

At the end of the third month cilia were easily demonstrable. The animal- 
bnt oiiiotod ttt the end of culo Very closcly coiTCsponds to tho l^aramecium Kolpoda 
three months. Of autliors. 

(n). A portion of the boiled solution of moat used at {b) was placed in 
anotlier test tube, filtered with a perforated cork, in 
whicli was introfluced a piece of glass-tubing bent a little 
more than at right angles ; one end was dip|Hid into the 
fluid in the tube,' and the othcT was drawn out to a very fine point, hut not 
]M!rfeetly elo.sed up. This was devised with the intention of a.scertaining whether 
expired air would yu'oduco any alteration in the forms of life which might 
subsequently hee-omo manifest in tho decoction, as a proliminaiy to future 

oxpeiumcnts on organisms developed in crowded and 
(imply rooms. With this view, the test tube was breathed 
into once or twice daily for a fortnight, th(jn set aside in 
order that a film might luivc an opportunity of forming. 


Third exporiment 
saroe solution. 


The test tube adapted for 
admitting expired air. 


Explanation of Plate XVIII. 
llluftmtiom of the development qfthe lower forms qflife. 

tioi 

Objects presented in a hoihd and filtered solution of organic matter towards the end of 

the third week ... ... ... ... ... ... ... Ixx. 

Tho animuleulflo present in tho above solutiou, which towards tho end of the finii week cou' * 
not ho diKtiiigniMhed from iho-se described as being present in the alvitie disebarges, both 
in tho tudivo and ** still'* condition. Tho nature of the green cells in the midst of the 
molecules is not known ... ... ... ... ... ... Ixxi. 

Spores developed in another test tube containing a portion of the organic solution usbd at 

Ixix ' Ixxi. N. i/.— 'Tliis tube had l»ecn breathed into ... ... ... Ixxu. 

Ditto ill process of gemiinetion ... ... ••• Ixxiii. 

The appeuranco of the spores (Ixxii) as modified by the addition of gum water ... ... Ixxiv. 

Dr. Maddox’s slide for oultivation experiments. Two strips of tinfoil are seen to intervetic 
between tho glass-Klido and the thin coveriug-glsss, with the preparation in the centre. 

Tlie arniws indicate the spaces loft open for the admission of air ... ... Ixxv. 
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At the end of three months the cork and glass-tuhing were removed. A 
delicate film had formed, which on being touelied sank 
thT^moX** ^ bottom of the tube. The fluid was clear, fi-ee from 

smell, and presented no organisms when examined 
microscopically. A portion of the subsided film was niinoved by means of » 
pipette. It consisted of minute molecules and filaments held together by a 

slimy substance. Imbedded in the midst of these were 
°n‘^^ «im ”****^** "**” ^ number of yellow globules, microscopically not 

" " ’ distinguishable from globules of oil. The appearance 

])re8entod by the field is carefully delineate at Figure bcxii. They were 
unaffected by liquor jKitassse, iodine, and dilute acids for some time ; eventually, 
however, more or less granular contents became evident ; no organic connection 
could be seen to exist between the globules and the filaments, and no animalcule 
of any family was present. 

A small portion of the film was placed upon a growing slide, and a drop of 

-. 1 — -.Vink ..ru the solution of grape-sugar and phospluite of ammonia 
piM«i In a BfowinK »ude added to it, SO as to ascertain whether they wem spores ul 
witiigTapo.Bugor. fungus Or tlic “ still” condition of one of the infusoria. 

The jiarticular growing slide used was the one devised by Dr. Maddox, — by 
far the best coll ndth which 1 am acquainted for purposes of this kind. A 
strip of tinfoil is cut into two U shapixl pieces, one being larger than the 
other, so that when the smaller is placed upside down f)* it loosely 

inside the upright portion of the other. These are stuck 
»iid“de?i«rfSS?Mad^x* this iKisitiou on a glass slide with a little varnish, over 

which a thin covering glass is so fixed that the only air 
or foreign matter which can reach the preparation must pass up the “ chimney*’ 
llius farmed Ixstwecu the inner margin of the larger strip of the tinfoil and the 
outer one of the smaller, as will he readily seen by referring to Figure Ixxv. 

On the third day the globules were seen to have increased eousidorahly in 
„ , . , . , number, and on the eighth day germination was rapidly 

taking plaoe (lig. Ixxiii). 

A little gum water being added caused the central part to heisome clear and 
water}', and the protoplasm to shrink in the mycelium (Fig. Ixxiv). (Termination 
continued for a lew days longer, hut no more advanced stage could he attained. 

Nothin* doToiopod Ul the (<^ ) • A test tube containing the water used in tl leso oh- 
watorueod. scrvatious wos also set aside, hut nothing developed in it. 


Jllustm/ian II : — 

About a drachm of ordinary fmees was dissolved in an.oim(!e of distilled 
water and filtered, a portion of which was placed in a 
pier^’,J!Stion!r watch-glass and boiled thoroughly ; a drop of this was 

matter, via., normal aivine aftcrwards plaoed in an ordinary animaleulte growing 


diaohargea. glide, both being set asid<» under a bell-glass. 

On the second day monads and vihrioncs were pmsent in great numbers in 
both prciMirations, hut on the third day they hiul grceatly 
o/o'ntheth^dayinwatX diminished io uumher in the wateh-ghiss, in ndiieh, 
Kiaaa, which had been pro- howcver, duriug the uiglit sovcral youttg animaleiilai 
viouaiy boiled j belonging to the Kolpoda family (as figured at Ixxx) had 

maile their appearanoc. 

In the live-box, however, vihrioncs only were present as before, some of 
them being very long, but no Kolpodm. On the fourth day groat nuuihcrs of 
amoeboid bodies, varying considerably in ske (Fig. Ixxvi, 1), multiplying very 

rapidly, sometimes by leaving small fragments of their 
whiiat amceboid hoAea ap- suhstanoe behind (2) ; the portion cscajung invariably 

® contractile vesicle, which vesicle re- 

ciean anunaiouiw cage. luaiued bright for fifteen secouds, became puffed out sud- 
denly, as though it had been a taper, and remained 
extinguished for the same period, then gradually shone again. The detached 
portion (3) seemed not to be merely disgorged food, for it crept about the field 


whilst amosboid bodies ap- 
peared on the fourth day in 
The same solution plaoed in a 
clean animaloulss cage. 
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like its parent ; it also divided into two, pretty symmetrical, halves. For some 

time after the commencement of division, the ** nnclens” 
8trttotu»*,of m* •mmbm. jg only Seen m one half (4) after considerable tugging, 
«Bd t air mode ofmuittpiy- Owning together, then sraamting again, each time 

getting a mtle more detached, until in the course of 
about two minutes the separation is complete. Frequently a mass of granules 
is seen to intervene, probably indigestible particles, which may adhere to either 
half (5), but is soon cast off, and gradumly a contractile vacuole is ^n to 
apTjear in the second half, w'hich creejdng along the field draws particles into its 
suMtanco, and acts in every way like its parent (6). 


On the fifth day the fluid in the slide having somewhat evaporated, a little 
distilled water was added, when suddenly tlie hitherto 
wat*w“"* •adin* moi-e or less oval amcebso (Fig. Ixxvii, 1) commenced 

protruding and retracting exceedingly long processes (2), 
which action lasted three quarters of an hour. They then became circular and 
still, except that the vacuole contracted (3). In another half-hour somo^ of 
them commenced to creep along the field, disgorge themselves, leavmg a string 

of granmes to mark their path (Fig. Ixxviii, 1) ; others 
^'c***^ observed in the course of another half-hour to 
become circular, with a clear halo-likc ring surrounding 
them (2), their contents being in very active motion, reminding one exceedingly 
of corn in a miller’s hopper. This lasted for twenty minutes, when suddenly 
all movements ceased; the halo and vacUole disappeared, its outline became 

irregular and undefined (2, 8) ; finally, although the eye 
constantly observing it, all trace disappeared, and no 
distinction could be observed between other molecules in 


Method of dieappeamnoe of 
the amoeba). 


the field. The I'cmaining amcebae seem to have tmdergone the same change, for 
wlien the eye was removed from the particular one described, none could be 

found, except a few empty-looking ones. I have fns- 
simiiar phenomena ob- fluently obscrvcd exoctly similar phenomena occur in the 
dee. so-called salivary corpuscles. No lurthor change occurred 

in the slide, nor was there a return to the former condi- 
tion during the succeeding week. 


In the watch-glass the animalculfe continued to increase and multiply, but 
other kinds did not appear. The glass was held oA'ta* a 
**** spirit-lamp and the liquid boiled, in order to see if out 
of their dead bodies others of the same or of another 


Kxflanation of Platk XIX. 

‘ lUusimfhntt of the tUfmhpment of low forma oj Ufa* 

VtOB. KOB. 

Amaibuid bodioH which appeared in a boiled and tiltered Holution of organic raattor on the 

fourth day ... ... ... ... ... ... Ixxvi. 

The variouB forma a»snnied by one ainadw ... ... ... ... 1 

.*1 portion of the HiibatamMtf the aiiunbit becomea detachod ... ... ... 

The detached portion e.xhil)ita moveinentH ... ... ... ... „ 3 

PixHH^aK of divinion into 1 wo portions of nearly equal size ... ... ... •, 4 

Bcgmentat ion complete ... ... ... ... ... ... „ 5 

Appcartince of a contiiicliLo vacuole ill the detached segment ... ... ... „ d 

Ditto hith day ... ... ... ... ... ... ... Ixxvij. 

Amfebfft ... ... ... ... ... ... ... „ 1 

Ditto becoming stellate on the addition of water ... ... ... ^ i 

The form subHeqiieiitly assumed by No. 2 ... ... ... ... „ 3 

The subsequent nistory of the anicebn* (Ixxvi—vii) ... ... ... ... Ixxviii. 

Amoebie iTeeping licnwH the field and discharging their contents ... ... ... ,, I 

Auimbie, which became cinmlar. and active movement was set up among the aggregated 

inoleculeK. A bright halo is aeon to surround the globular mass ... ... m S 

The halo disapiMjarH and the contractile vesicle vanishes ... ... ... »f 8 

The miiNS U'comeH broken up altogether ... ... ... „ 4 

lilustrating the changes which o(7currcd in two solutions of oi^anic matter obtained from the 

same Houm\ plaecd on under two covering-glasses up(m one slide ... ..... Uxix-lxxxiii. 

Circular ** yeast" cells and anffuiUul<e / which appeared in one of the preparations ... Ixxix. 

pevelopmentjiJ stages of a young ... ... ... ... Ixxx. 

Corpuscles developed in the midst of a heap of minute molecules ... ... ... „ 1 

Growth of the corpuscles ... ... ... ... ... ... „ 2 

A contractile vacuolo becomes evident ... ... ... ... ... „ 8 

The animalcule alter its escape from the corpuscle (3) ... ... ... ... „ 4 

Irregular outline assumed by the animalcule in a thick fluid ... .. .. „ 6-(J 

The aniinalculie become encyst^^d, and in this condition multiply by segmentation ; some are 

seen to exhibit coiitrai'tile vacuoles, others not ... ... ... ... Ixxxi. 
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kind would appear ; but none did, End at the end of a fortnight the experiuu‘nt 
was brought to a close. 

lUuHtration III : — 

The ordinary stool, to which allusion was nuulo 
at pap 33 m containing such quantities of the 
Miimaioui*. animalcul® m the “ still and active condition, was kept 

under observation for six weeks. 

A slide was taken and two minute portions were 
Two prepsTations on one placed side by side,* a distance of about lialf an inch 

intervening, and circular covering glasses applied of 
tho same diameter. 

During the first, second, and third days tho clumgcs which occurred wen* 
alike in the two preparations. The oil globules gnwlually disa])jM.*arod, tin* 

circular,. “ still” condition of the auimalculm .bwame at 
first granular, c«i8od presenting the amoeboid projections, 
the latter being frequently not retracted, but trailed 
along as the bodies rolled under the glass ; the general appearance of the altered 
slide being represented at Figure Ixiii, the earlier condition leaving already been 
described, and is figured at Ixii. 

The movements of the active little entozoon became more and more? sluggish ; 
at tho same time it became gnmular and cinmlar, and finally disappeared 
altogether, probably passing into the “still” condition, which also gradually 
tUsappeared. The two preparations now assumed different api^earances. 

(a). On the fifth day some fungi were seen to develop in one of the 
hsOfthda preparations, which maybe designated — a; long fila- 

" ments of oidium lactis, as figured at xxiii, commenced 

s[)rcafling over the entire preparation, and in the midst of th<j molecules 

(which liad also undergone various stages, as alrc^ady 
awel^d"ta described in the first illustration) little “ heaps” ivera 

fonning of precisely the same microscopical characters 
as ar<^ given at page tO and other places. On the sixth day a few molecules 

in the midst of the heap had increased in size, and 
together with the little qh yjo eighth duy nearly every heap was covered 
which yeaetoeUB appeared. With vcmst cells, m conjuuction With vory imiiuto an- 

guUlulae (?) (Fig. btxix). 

The oidium lactis disappeared entirely in the course of a few days, hut 
„ . ^ no othtu* clubugcs took place for a month, except 

tliat the yea«t c?U. dogeneratrf also. 

fbj. Th(! portion under tho other covering glass slrowed no evidence 
of fungal development, nor yet yeast colls or an- 
t JneVno^rof"ftng“ guillulai. On tho sixth day actmmulations of jierfcctly 

motionless molecules liad formed, especially near the 
<’<lgo of the glass, each heap possessing, as usual, a kind of central kernel 
with a more or less protoplasmic appearanea; the molecules forming the 
■ jieripheral part of the heap being quite as active 

tnui ?d °oa*Biith‘d^r?“°” molecules elsewhere. On the sei enth day these 

heaps were iwwded with cells of all sizes. Some of 
the molecules were larger than foraaerly; the greater number of the cells, 

however, M*ere from about the size of a red hlood- 
wpwKfnejrtdw”'*^ ********* oorpusclo to four times that size; the contents of the 

larger ones lieing more distinctly molecular than that 
of tlie smaller, otherwise no difiereuct? coidd be estaldished between them. 
It is, however, particularly to be noted that tho steps from tho minute 
molecules to the smaller sized corpuscles were by no meai:s so gradual; 
it ^d not appear as if a sufficient number of molecules of the interven- 
ing grades existed to enable one to say that the 
A K»p ■••m* to o»i»t bo- large corpuscle was simply a developed molecule. 

On many occasions great pains were taken in order to try 
oiM. and settle this question, hut each time, although after 

the formation of heaps molecule.s have been seen to 


** heaps,** in the midst of 
which yeast cells appeared. 


No further changes. 


X gap seems to exist be- 
tween the diamater of mole- 
cules and the smaller corpua- 
oles. 
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so to speak, swollen, suddenly little corpuscles appeared with undefin- 
ed outline twice or throe times the size of the molecules, and in a few hours 

the field is crowded with animalcule. The difficulty of 
Aimo»t •imuitenwo* •p- ascortaininif this point is due to the suddenness with 
SnaTtSe wliich these changes take jdace. After watching a cer- 

tain little h(iap for several liours without any appreciable 
alteration having occurred, the <iye l)ecoraing tired, it is allowwl to stand 
unohservod for an hour or two. On returning, probably everything is changed ; 
either the particular heap watched has become altered, or some other heap in 
the pre^paration has been more advanced and discharged the elements of life 
which it contained, and tlicse animalcuhse rushing almut the field knock 

the watched little heap over, disturbing its entire 
This is precisely what occurred in the pre- 
paration now under notice. It had been M'atched all 
day in order to ascertain whether the swollen molecules would swell still more 
in the course of the day, hut they did not, or (2) whether some of them M'ould 
(soalescc and form one ovum, as believed by Br. Bennett ; neither did I sec 
this, nor could I loam that the half slimy-looking kermd surrounded by 
molecules had acquired a clear “nucleus” and formed one body, as advocated 
by Pouchet, for no apj)reciublc change occurred during those twelve hours. 
But when examined on the next morning, twelve hours after, a great 
number of corpuscles or cysts woi*e present in. the midst of these “lusaps,” 
and several, what seemed to bo young paramecia, rushed about in all direc- 
tions (Fig. Ixxx). Whatever it was that had taken place, it did not seem 
to mo that one heap had given rise to only one cyst, because three, four, or 

more of various sizes would be seen on the surface, 
seemed to bo the surface of a hea]» (1). 

1 am ignorant as to what occurred between the stage 
of molecular aggregation and the development of the smaller sized cysts. 

A few of the after changes, however, wcu’e more easily 
followed. A slow rolling kind of motion commcnciw 
in the mass of granules, in the midst of which a clear 
space or vacuole becomes more and more distinct (2), at fir^st non -con tractile, 

then it suddenly goes out and does not I’etum for two 
Movemaata of moieouiea in or three miuutes ; gradually these inteiwals become 
Inoe'ofvTOuoui."**’^' “*’***”’ shortened : contraction and dilatation occurred pretty 

regularly at intervals of 15 seconds. In a few' hours 
it commences to spin like a top without in the least altering its position. 

Then it stops, its nucleus bcc-omes extinguished, and 
appears pretty much !is it did at first. After 
a shorter or longer period the aidioji rocornmcucos, 
and eventually it becomes elongated, g(;ts out of the heap into the fluid, and 
rushes about as if locomotion wore nothing new to it. Ko cilia can be seen. 


MovexiKititt of moleouloH in 
the oellf and gradual appear- 
unoe of vaouolo. 

it commences to spi 

In a few hours the mass 
spins off-and-on, like a t6p. 


Explanation of Plate XX. 

riaa. vos, 

A young /idrammt/ifi goitin^ out of tibe oiicptod condition ... ... ... kxxii. 

Two encysted paramecia ; active riiovementB were «ot up amongst inolocules of the smaller 

one, and the cyst bectime detached from its fellow ... ... „ 1 

The molecular contents is seen to have assumed the form of an animalcule, which, by its 

active movements, caused the ca|Miule to become attenuated ... ... ... „ 2 

The escaped animaloule ... ... ... ... ... ... „ 3 

The remains of the cyst ... ... ... ... ... ... „ 4 

A ruptured oyst— animalcule not< escaped ... ... ... , ... Ixxxiii. 1 

Animalcule esoaplug, but is still euvolopod by a delicate capsule («riiifeter). ... ... „ 2 

Empty cysts ... ... - ... ... ... ... ... „ 3-4 

Segmentation into four animalcules has occurred in the cyst ... ... ... „ 5 

■Mler several encysting processes, a HUated infusorium appeared on the slide... ... „ 6 

Forms of life which developed in a cholera stool ... ... ... ‘ Ixxxiv.-ix.' 

The animaloule desoribed as occurring in alviiie disoliargcs in the active and in the **still*' 

condition ^ ^ ... ... ^ ... ... . . ... ... Ixxxiv. 

Effect of the addition of carmine solution upon the above preparation, everything in the field 

l^ing tinted pretty much to the same extent ... ... ... ... Ixxxv, 

Yeast” cells whion appeared in the midst of the foregoing on the third day ... ... Ixxxvi. 

Kcrtile filaments bearing Sporangia with spores ; the latter were readily distinguishable about 

the fourteenth day ... ... ... ... ... Ixxxvii. 
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after a time it beoomee eii< 
oyeted. 


nor any trace of nucleus, merely a oontractilo vesicle at tlie In-oailtM' i)oslci i(>r 
_ , . ' with gi’anules and molecules universally distri- 

• aon- buted (3). In those parts of the field where the fluid 
is rather tluck, it creeps alon^ soniethinp; after the 
manner of an amoeba (4J. On the next day, the eighth, several were seen 
to move very slowly and to become circular and still. They beesame sur- 
rounded by a clear hyaline capsule, and the vacuole again disapi)eared. A 

few hours after this the field presented the apjxiaraiiee 
shown at Figure Ixxxi. Some were pcrfeeily still, and 
had no contractile ‘vacuole ; in others the molecular 
contents showed active movements, with or without a vacuole; in some two 
vacuoles were visible, not contracting simultaneously, and in such east's 

there seemed to be two centres of movement — two 
raoramemd. “**“’"**• irregular masses seemed tt) move v^thin the cyst. 

The evidence of division was frequently more marked, 
a regular line’ of separation existing, and in others tw'o oval IkmUcs arc .setai 
to revolve within the capsule. In the drawing the remains of two cysts are 
also evident. In order to know exactly the phenomena as8(x?iated with 
the escape of the animalculte, the imr delineated at Figure Ixxxii, 1 , were 
selected and continuously watched. 

A rolling movement commenced among the molecules of the smaller 
. one, which increased, until at last en<*h molmile scjejiicd 
• eseapeou o eey». daucc past the other. Tlio vacjuole went and came, 
rapidly, lasting about six seconds, and in the course of another six swamds 

returned, then beoarae perfectly still ; movement reoora- 
fouoi^dby‘w,pjurrof wfc*. and stopped in the same Avay. Thus it jmted 

for some time ; each time, however, the outline of the 
contents became more evident, and the cyst became more and more distended, 
finally ruptured (2), and the body rolled out. It Avas evidently not yet free, and 
its outline was indistinct. "Very arstive movements wort; now se.t up, 

pseudopoda pushed out in every direction, and it was 

to se*’!! h) he still surrounded hy a A'cry dclicjite sac. 

By continually turning itself about, this film became 
much distendefl, and so transparent* that its form was distinctly visible (3 ). 

At last the pellicle becauno so attenuated that it 
which « time give* escaped without trotible (4). The same process takers 
Zl: place when the animalcule lias divided into two or 

four. 

In the encA'sting process which folloAA's, the cysts seem to become tbick(*r, 
and a little fluid is frequently seim between the inn(?r 
lining of the cyst and the delicate sac* Avhieh surrounds 
the animalcule. Frequently such cysts are seen- h) 
have become ruptured some time before tlie escape of 
the contents (Fig. Ixxxiii, 1), and it not seldom bippens 
tliat the latter after its escape docs not mptura the 
tliin inner capsule (2), hut remains perfectly quiet for two or three hours. Uhl 
cysts persist for some days after lieing forsaken hy the infusorut (3), and no ^ 
infrequently the latter has left a fcAV granules to mark its W • 

two or three mav also develop in these thicker kinds of cysts. Ihe size of the 
isyst bears no positive relation to the number of bodies it niay eontain; n 
comparatively small cyst may eontain four embryos, allowing of active mov(- 
uients, as existed in tlie one delineated at 6. 

At the end of a month numbers Avere sten distinefly <*iliatc(l ; a nucleus 
became developed, as well as a eontraetile vacuole. 
In th* oonrne of o.inoDth jj_ eum'ut was established at the autenoi* portion 

oiu*Mid.»uetou.«id.nt. ^ particles were drawn towards it (fi). 


The encysting process re- 
peated many times ; segmen- 
tation into two or four may 
or may not take place during 
each encysting process. 


S ThKnccnnllngtotome wrltm. in the “cyrt.*' o«W<U. which U the ‘-ceIV‘ .unounded by the hynli.« 
gfUitliious '• voU*’— 
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Evacuation 
frroMTing alide. 


Olaappearanoe of the oor- 
puaciesi Ac., and formation of 
a white margin by the fifth 
day. 


lUmlratiim IV : — 

nie IVesh dejection of a cholera patient was ^mihed almost immediately. 

The sediment was found to be composed of a slimy 
•mI^**”””*”** “**“*** substance dotted with granules and molecules, inter- 

mixed with a great number of more or less circular 
bodies, some hyaline, some granular, many of which appeared to me to be 
the still condition of animalculte, as already alluded to, together with several 

euglona-like bodies, disporting themselves in the more 
if«.iy«onditioB. part. of the fiell A oarefiil sketch of the^ 

objects is given at h'igure Ixxxiv. There were plenty of monads and bacteria 
in the field, but the vibrioncs were exceedingly small and short. 

A solution of carmine in glycerine after prolonged action seemed to stain 

, . , , . everything in the field to the same extent ; the varying 

eo o oarm ne aq^utuin. dyujjj^y (,f fjjjg oolour secmod to depend entirely on the 

thic?kucss of the layer ; that is, a larger amount of colouring matter was present 
when the layer was thick (Fig. Ixxxv). 

fa.) A minute quantity of this stool was placed in the Maddox growing 
slide already described. During the first two days the 
«r^^*iUde. *“ objects bccume more and more disintegrated, until on 

the third day not a trace existed of the circular bodies 
and animalculte previously existing. 

On the fourth day a few creamy-lookkig spots were seen at the edge of the 
preparation, tJonsisting of innumerable molecules (moimds) manifesting veiy 
great activity, together with sotne short vibriones. 

This condition had increased greatly by the next day, the creamy 
appearance having extended to the entire margin 
pusotoaf^.'wad fonMtion^f of tlio fluid, to thC extent indicated by the dark out- 
» arhite margin by the fifth jine of the preparation in the figure of the Maddox 

slide at Ixxv. 

In the midst of these molecules little heaps were seen to form, in 
which no motion was evident, nor yet any definite structure, but amorphous 
gmnules, around which, and above and below, myriads of monads and short. 

vibriones played. Some slight distance from the margin 
***** *^****" 8*1 opaque line, consisting of unusually active mon^s, 
was seen separating the creamy ring into an inner 
and outer portion, hut no distinction could he observed between the appearance 
of the molecules of one side from that of the other,' except fhat in the outer 
the heaps were more plentiful. 

The monads^ &c., in the central clear space had become perfectly still, and 
no heaps had formed amongst them ; towards evening the line seemed to have 
spread on either side, os the whole ci'eamy ring became as thickly studded 
with molecules — consequently opaque — as the narrow line was in the morning. 
The circular colls seem to have disappeared altogether. 

On the sixth day not a single molecule quivered. The creaminess of the 
margin had slightly diminished, but the “heaps” were still present, rather 

more slimy-lookiug, not so . regularly circular, hut fire- 
**“ quently . elongated and straggling. The dimeter of 
some of the molecules in contact with the mass had 
^ increased. 

A mycelial filament was now seen to insinuate itself from without into 
the preparation, having crept up the “chimney” of the 
*“** growing slide, and the former development in or about 
the heaps came to a stand-still, although watched for a 
month. The mycelium spread in every direction, and gave rise to yeast cells. 

EXPLAKATfOK OF PlATK XXT, 

Fungi developed sim cholera diecHarge. 

IQarlier condition of IxitxFii ; the filamentB lire inteniootod by tbooe of PenioilHam ... luxFui. 

Penicillium vitide ... .... ... „ I 

FcriioUlium ^lAucutn ... ... ... ... ... ... ... . „ 2 

Avmrre fully developed Hpeoimen eS. Ixxxvu. ^me of the filamenie are seen to preeept dilata* 

OT maeroeonidm ... ... ... ... boexlx. 


Nature 

margin. 


of thia 


Borne moleculea near the 
* heaps*’ enlargedg 


but a ftingue crept in and 
epoilt the preparation. 


fxee. 

luxvui. 
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(bj. A similar slide containing a drop of this stool, to which a little 
of the growing solution of grape-sugar and plum- 
siitopMpwodwf ^t wito phates was added, went through the same sttxges us 
auvaiopedpsutouuatn. the lorcgoing, and developed into penicdlmm, as m 

Figure six, 2. 

Cc). A portion of the same preparation without a covering glass was 
preserved in a moist cliamlier. On the third day a 
white speck was seen in the surface consisting of innu- 
merable “ yeast” cells (Fig. Ixxxvi), with some ftlaineuts 
branching in aU directions. On the fourth day tufts of pcnmllmm hwl 
developed — two varieties (Fig. Ixxxviii) — P. Olmcum (1), and P. Viride {'2). 
This conjjinued until the ninth day, when a few of the filaments spring- 
ing up in the midst of the petiicilUum were tipped with a dcwdroplike 
dilatation excessively delicate — a mere distended jiellicle. In some cawis 
they seemed to be derived from the same filament as others hearing the 

ordinary branching spores of penidllimn., hut of this 
prodnoed peaiouuum mmo- j oould uot lie positive. Tliis kind of fructification 

increased rapidly, and on the fourteenth day spores Iwd 
imdoulitedly developed within the pellicle (Fig. Ixxxvii), 
iust as liad been observed in a previous cultivation (page 13), precisely similar 
reyolving movements being also manifested. The reaetion of the liquid portion 

in the cell was slightly acid, and became veiy much 

AQidr«*otion of preparation. ^ ^ change 

took place, except that the capsules became rather thicker, but never so 
TOsistont as to wit hstand the action of a drop of water, spores licing iustan- 

tanoously sot free by it. , * i 

In not a few cases a chain of spores, or sometimes delicate filaments, seemea 
to escape from these cysts, as if the sjiores within had germinated ; udiioh indeed 

must have boon the fjase, unless they liad tallen Ironi a 
tuft of penicilliuni and adhered to the capsulOo In other 
cases dilatations (macro-conidia) appeared in the tija- 
ments, and even from these a chain of spores was occasionally seen (Fig. Ixxxix). 

^dj A small portion of the evacuation was placed on an ordinary slide 
with a covering glass. It went through the same process as was desenbed m 
connection witli Maddox’s sUde (a), and eventually yeast cells were produced as 
at Figure Ixxxvi, but nothing further. 

(ej A similar sUde placed in the same moist chamlier 

changes as the foregoing tor the first tour days. It 
Apr«p«r*tionMketho fore, was uot examined on the filth, but when place 
coinx pieoed eppereatiy luiscroscopo ou tho sixth day, representatives ot tne 
«.derthe.«n.oondiuon. cncystod, hM made 

tUcir apiKjarimO! in great al»md<mo«! tho yarioiw ata^ in thou 

dovolopmcnt corrosponcUng preoisply mth what ^ al- 

produced youns paramecia. retuly bcCU deSCril)0d ill COllllCOtiOU Wltll CXpOlllU ^ 

on ordinary excreta. 

Serous fluid, blood, and urine, from persons atfeot^ 

woU as from other persons, have been m like manner 
Bxpwimoat* oondnoted sufliocted to systematic and continuous olwervations, 
with other eubetencei. +i,p’'ab m somo of tho experiments having been made 

U. paaa thiongh a red-hot tube hofore its ontrenop into ^ 
w piuKs 0 b substances under examination had been pia^. 

ia.o«eo«..th.«imith.d as adopted by Professor Tyndall, in order to des^y 
air hed tot to pM« through , . minute atomes of oiganic matter which, Mcoa^ng to 
. beeted tube. o^entlenum’s re8ear6hes, will pass through sulphuric 

add or oauatio potah nndretooyod. Tho parttedar^ of 

..asrf- — ■ 

Uliotred that it n««k. vary rtrongly in favour oi tho v.en ao nrouy 
uectioii butvkocn penkilUnm and mucor. 


Seeming germination of the 
enclosed sporules. 
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are resorved for the prcseat, the results being such that no benefit could be at- 
tained by giving them in detail. It is nevertheless 
hoped that the foregoing illustotions sufficiently 
explain the methods adopted in investigating the subject 
of tliis section. The description of the changes which occurred diudng the 
cultivations has been condensed as much as possible ;■ more so than would bo 
allowable, were they intended to establish any particular fact, 

A not unimportant lesson is, however, conveyed by even the compara- 
tively few experiments which liave been conducted, 
namely, that, in spite of more than ordinary care, very 
different forms of life will make their appearance in 
substances which are derived from the same source under conditions wliich 
seem to be identical, and that too in very simple mixtures. Consequently, 
the greatest caution must be exercised in estimating the importance or other- 
wise of any peculiar manifestations of vitality which may be observed in 
.substances associated with disease. 


Summary of oonolunioa* 
drawn from all the obierva- 
tions. 

“Cyete/' 


Sporangia. 


BpeoiaJ fungus. 


Animaloultt. 


The lloooulent deposit* and 
Parkes* ** peeuliar corpus- 
oles^’ not composed of epi- 
thelium. 


The results of the investigations referred to in this 
report may bo thus summarised : — 

1. That no ** cysts” exist in choleraic discharges 
which are not found under other conditions ; 

2. That cysts or “sporangia” of fhngi are but 
very rarely found under any circumstances in alvine 
discharges ; 

3. That no special fungus has been developed in cholera stool?, 
the fungus descril)ed by Hallier being certainly 
not confined to such stools.; 

4. That the still and active conditions of the observed animalculae are 
not peculiar to this disease, but may bo developed 
in nitrogenous material even outside the body ; 

5. That the fiakes and coiq)U8cle8 in rice-water stools do not consist of 
epithelium, nor of its ddbris, but that their formation appears to depend 
upon the efi’usion of blood-plasma ; and that the “ peculiar bodies ” 6f Parkes 

found therewith correspond very closely in “their 
microscopic and chemical characters, as well as in 
their manifestations of vitality, to the corpuscles which 
are known to form in such fluid ; these are generally, 
to a greater or loss degree, associated with blood-cells, 
even when the presence of such is not suspected, especially as the disease tends 
towards a fatal termination, wh<sn the latter have been frequently seen to 
replace the former altogether ; and 

6. That no sufficient evidence exists for considering that vibriones, and 
such like organisms, prevail to a greater extent in the discharges from persons 

affected with cholera, than in the discharges of other 
persons, diseased or healthy; but that the vibriones, 
bacteria, and monads (micrococcus) may not ha peculiar 
in their n.ature, for these do vary, may not be the 
product of a peculiar combination of circumstances, and 
able to give origin to peculiar phenomena in a predisposed person, is not proven. 

In bringing this part of the report to a close, I wish to express iny 
t-o^r sincere thanks to I)r. John Murray, Inspector General 
o uicmo Hospitals, Indian Medical Department, who has, 

week by week, watched the progress of these experiments, and given such 
practical advice and assistance as his long study of the subject peculiarly 
enables him to do. I also desire to tender my thanks to Dj;. Brougham of 
the Presidency General Hospital, and to Dr. Baillie of the Chandney Hospital 
for the facilities which were placed at my disposal Ibr obtaining the matMel 
requisite for these examint^ions ; as wdl as to Dr. Norman Chevers, Principal 
of the Medical College, for permission to make use of his private library, as 
well as the library atf^hed to the College. 


The appearance and amount 
of vibriones* Ac., not excep- 
tional* but may so in their 
nature. 



PART II. 


lihMAflKS UKOAUUIXO THK SOI!,. Ar., OK OKUTAIN I’liACKrf IX liKI.ATIOX TO I’lCTTKXKOKI'r''- 
THKOKY OK THK CONNKCTIOX OK CHOf.KU.V WITH TIIK VAltlATION IX THK, l.KVKi/ob 
THK SUHSOllj WATEn. 


Seeing- thsit Proiossov l’ofcf.(snkofcT’s olwf.'rvaUons oxtoiul over a ^kmmoiI of 
10 years, diu'injf which constant ohservatious have heeu taken by him ol‘ llm 
waUn'-level iu various parts of Munieh ami elsewhere, it will he at once (.'vidtml, 
that the short period which has e.lajised since the eoinmeiurement of this 
iuvestiijfation in India (jannot enable one to havc^ formed hut most indelinite. 
conclusions on the subject. Accustomed as the Bavarian Health Ollleer has 
been for many years to much deej) thinking on the snbji*et, it is fre<|ii('ntly 
difficult for less trained intellects to follow his exact meaning on all points, 
as the theory is by no means so simple that “ he who runs may read.” 

During the last year a Avork* was issued by him embodying the result 
of the labours of previous years, in which the vienvs alr(\ady advanced an^ 
maintained witli even a greater conviction of their truth than before. 

• The main points in the theory are~(l) there exists a specific (diolera 

poison, Avhieh (2) reaching the soil undergoes various 
plttonkofer^ of development, providing (:5) that a certain 

amount of moisture is present; ( l<) should the ground 
not possess the recpiisite amount of moisture, be either too dry or too AAid: 
wlien the poison is placed therein, the latter will retain its vigour until the 
requisite conditions return ; but (5) these having returned, it does not 
follow that an epidemic will forthwith break out, unless ((5) c<srtain ineteorologi- 
eal conditions are present (the precise nature of which is unknown), and 
especially there must he (7) a predisposition to the disease iu persons coming 
Avilhin tlic area in Avhich the poison is found. 

Tlio I’cason Avliy the period Avhen cholera usually hriiaks out iu the IJpper 
Provinces does not correspond with this ])oriod in 
The eeeeon during which Avliich it is at its height ill Uuhmtbi and in liOAver 
ohoiera ie woret In Lowo'^ Ben'Uil "oncrallv, is, agcoi'ding to Dr. Pi'tteukofi!!’, 

Jue to the l-aet that ii. the femior phuai the sreuuil for 
Upper Provinces. f^roatcr part ol* tlio yofir is top dry, tlioro l)eirii 4 ’ 

110 rain, and the water beini^: eominonly many feet 
from tlie surface ; whereas in Low(3r Jhaii^al when th<3 rains sot in oh()l(.n’a 
ceases — the ground hecoiiics too wot. Chol(*ra is worst in tin*, latter wlum 
tlu 5 water-level is at its lowest, namtdy, about April ; wh(n*<3as in the former 
eholora is at its worst wlieii the water-level is rising or about subsiding 
(August and September), so that, T pi*esnme, the Muuieli Professor would 
explain the reason why eboleni is endemic in Hengal, ajid only epidemu* 

in the Ujipcn* Provinees by the fact tliat tlio wet 

During the reins It is too scasoii Is iiiuch shorter in its diimtion ihau the dry, 
wot for the development of c()use(]iientl v tbe oonditioiis uecessavy tor iJH3 (levejop- 

the poison In Boi^si, and nt ^ ^ ‘ cccur Only during short periods, 

other timee it i« too dry in n*' 1 • 

the Upper Proviucee. wluTeas tlio sauio Cfinditions alieet .ljo\y<d i30Uj.,ai in 

a difi'ci'cnt Avay, giving rise to short periods ot exemp- 
tion, instead of the short periods of attat'rk, consequently tlu^ mhahitauts of tlic 
“ Ditch’’ are more exempt from cholera when it overflows with >vafter. 

It must also be borne in mind that a local tail ol nun is not m all 
eases the only cause of variation in the height of subsoil water, tor an 


The KOftfion during which 
cholera iw womt in Lowo^ 
Bengal does not aorrenpond 
with woTHt period in the 
Upper Provinces. 


During the rains it is too 
wot for the development of 
the poison in Bengal, and at 
other times it is too dry in 
the Upper Provinces. 


V *. 110,1, niKl OrumlwBsscr in I isit-liungou *u Cboluni und Typlins." 

Miliii-licn, ISiiO. 


\'oii Max V, iVUonkoftT. 
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acljoiniug river may rise or fall, irrespective of local conditions, and perhaps 
f?ive rise to an aiteration in the amount of moisture present in the soil. 
In a «5roat number of instances, however, the level of the water in a well 
adjoining a river is conaidcral)ly above that of the river, as a non-porous, 

clayey layer may dip towards it, thus continiug the 
Loeai painfull notaiwaya a -water to its bed. Again, lieavv falls of rain on distant 

hilis may affect the level of the water in the plains, 
sliould an impermeable stratum extend from the one to 
the other, over which water might flow. These and many other such facts 
connected with the geology and tire tojiograjihy of a place must bo carefully 
considered before any opinion can bo formed of the correctness of the views ad- 
vanced by tJiis distinguished Professor. 

It will be seen from the foregoing that the poison is considered not 
to develop in water, which is contrary to the com- 
The ohoiara-germ doe« not nioulv received opinion, nor does it multiply to an 
humanbodyT**”' ™ a})|)reciable extent in the intestinal canal, the human 

body being merely the stage upon which this actor 
plays its part. Tlie poison requires a sjiecial nuim in which to multiply and 
. to develop into infecting matter. This Pettenkofer 

traces to the soil, especially to alluvial soil, which, 
being so (>xceodingly porous, allows free inte.rcliangc between the air in its 
interstices and tlie air above, as well as b.nng subject to a great variation in the 
amount of water which it contains. 

Whilst marking out on a map the places suffering from cholera, he w'as 
particularly struck With the predisposition it seemed 
Tendenoy of ohoiara to at- manifest for followdug tlic natural watcr-courses 

country, rather than the usual routes of trafficj. 
In the former, the places of attack were jirctty regularly 
situated, w'hilst along the roads for intercommunication, the affected places 
show great irregularity, cliolera spreading only in those parts in which the 
soil was of an alluvial nature, although ij[uito as many opportunities existed 
for the dissetni nation of the poison by means of intercourse in the places 
never attacked as in the less fortunate localities. 

The cholera-germ, as described by Pettenkofer, may be defined as a 
spccitlc leaven, requiring earth, consisting of organic 
The ohoiera-gorm aupposed matter and salts, wuth a Certain amount of w'ater for 
mont. its (lovelopmcnt to mlectious mattcu', just as other 

ferments require certain special substrata and moisture 
before it manifests its action. If ordinary leaven be ad(l(?d to sand no 
action takes place.; if it bo added to diy flour, it dot?s not spread Vieyond the 
immediate vicinity in w'hich it was placed; but if the flour be moistened, 
“ the little leaven Icavencth the whole.” 

Tlie question naturally occurs — By wiiat means docs it get into the 
human bodv after being thus developed in the eartli r 
nMaS?ntwow.ty^tit!-’"‘' 'I'o tliis Pcttenkofor rcpHes : There are two ways 

hy w'hich suhstauces may arise from the ground, 
even from a great depth : — 

By means of (1) the water, and hy means of (2) 
•wft ear an- wr. contained in its interstices. 

Numerous illustrations may be produced of the possibility of substances, 
perceptible to the olfactory nerve, making their way 
PoMibiiity of tho air be- upwards from Considerable depths, such as when a 

cominzeontauunatedby aub- 

•tanoaariain* from below. sewcr bui'sts, or an oscape occurs m a gas-pipe. Pre- 

quently this fact is not observed w'hece the mischief 
has taken place, but in a house, perliaps, some distance from it, tho warmth of 
wdiicli, should it not stand on an impervious layer, attracts the disengaged 
matter like a chimney, and tho bouse acts as an escape-pipe for a noxious 
gas. Were it ever conclusively shown that cholera depended upon same 


water and air. 
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fermenting process taking place in the ground, which hud boon originated 
by some of the poisonous material being placed in a soil adaphMl Ibr its 
development, it would follow that in Tndia large substantial buildings would 

bo safest by day, being cooler tliaii it is without ;. 

the flooring were made impervious to air, 
menbie floors. it would be tlic most Unfavourable at night, being 

warmer, consequently tbc native’s hut a pproxi mur- 
ing more closely to the temperature of the air ought to bo more exempt from 
cholera. 

Although cholera is not considered to* acquire its property of infoidiou 
by being developed in water, still water us w<dl as 
dUss^nsuorrfciToiorl OS a Vehicle conveying the infectious matter 

from the ground, cons(5{[uently this llicory in no way 
afixiets the importance to be attached to the value of obtaining watiu* from a 
pure source; indeed it 8pea,ks very strongly in fuvoui- of obtaining it from 
lilaees as far removed as possible from human liahitations. 

Particular attention has been draivn to this subject very lat<;ly* by 
Dr. Buchanan, one of tlie several distinguished Sjinitarv 
Officers whom Mr. Simon has gathered around him 
at the I’ublic Health Department of the Privy Couneil. 
While allowing that there is a connection hctwiam the disease and* the hwid 
of the Avatt?r in the wells, i)f. Buchanan maintains that the misehiof i» 
iu the well itself; because “it is jireeisely at the period when soil water 
ii^ sinking that Avells sunk in porous soil must, if ever, furnish impure 
supplies. A Avell in porous soil gets its Avater in two u'ays ; Avat(.‘r 
stands in it up to the IcA'el of the soil, and also drains into it from every 
source (from rain, from slops, from cess-pools) on a higher level than 
that of the AA'^ater of tlic soil for many yards around. In other Avords, 

besidi's receiving Avater i’rom tbc general AvaU'rflow 
through tbc soil, it rcccivi's the local soil Avater, soak- 
ing from a cone of ground of Avhieh the siirlaec? ol* 
AA'ater iu the av(*IL is the apex. Let tlui level of water 
iu the soil be high, and the base of this cone is small; 
let the level of the soil Avatcr be low, ami the base of tbisooue (at the surface 
of the ground) is large. In either cji.se the saturated soil is comparativf'ly 
impervious to more AA'ater, and approaches flu* condition of a non-pon»us 
stralum. When the soil Avater is at its highe.st therefore, impure slops and ex- 
crmnciit that may be on or in the ground tend to run horizontally aAvay. 
When the soil Avator on the wmtrary is hnv, such matters tmul to soak 
doAvriAA'ards.” 

It. will be observed that. Dr. Buchanan testifies to the matter-of-fact por- 
tion of Pettenkofer’s statement, mimely, tlu* couiuHjtion of certain diseiis(?s Avitli 
the l<‘vel of the soil water, but explains this connection in a dilleront way. 
Buchanan produces A'cry remarkable illustrat ions in ]»roof of liis statements, 
which Avill certainly be borne in mind whilst, iiwesti gating this subject iu India. 
'J'hc possibility of the foregoing being the true (explanation ol the (connection 

between cholera and the lev(!l of the soil waher had not 
Thequauty of water when j’et tcukofcr, US he states that cxamiimtiotis have 

woiieareiow. luadc of tiic quality of Avater which is sinking, 

and the results Avere by no means unfavourable — in some- cases l.be. Avater wiis 
even found to be more pure. As far as tlui tanks iu Cale-utta are (coh(!(tii(h1, 

I cannot bear testimony to the observations of P(!ttenkoier iu this m{itt(*r, 
lK?causc the pcTC(mtage of organic, matter has l)e('u gixcati'v Avben^tlu^ tanks a\(.’ic 
low tlian Avhen in the (.'ontrary condition; concerning th(*- ([uahty of A\at(H in 
deep wells at various heights, I p(Kssc.ss no data. 

Tbc foregoing remarks AAull, I trust, be found to ])re.s(‘ut a ioicrablx clcai 
exposition of the theory concerning tlui relul.ion said t.o exist beiueeii the 
spread of cholc-ra and the state of the ground Avater. 

* Mtdicul Times ttHtl Uazvttty IS70. 


Tho doeper the well, the 
greater the area of eurfaco 
pollution which ia likely to 
icot into it. 
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I now proceed, in as lew words ns possildo, to give an account of my visit 
to the places aflfeoted with cholera in the North-Wostorn Pi-ovinoes during the 
severe epidemic of last autumn. 

ALLAHABAD. 


I arrived at Allahabad towards the end of August, in accordance with the 
instructions I had received, in order to accompany the 
AtriTOiBtAUahftbsd. Sanitary Commissioner with the Government of India 

in his tour through the cholera affected districts, and thus he able to avail 
myself of his advict? and direction.. 

Seeing that our visits to the various places, to bo hereafter alluded to, were 
necessarily of short duration, it was impossible for me to obtain more than a 
very superficial knowledge of the geography of a place extending over sucli a 
wide area as Allahabad docs. 

Situated in the angle formed by the junction of two rivers, the Ganges 
and Jumna, it was thought not improbable that the high 
Beiation of Allahabad to condition of thcso rivers miglit materially afieet 

' the level of water in the wells, seeing tliat many acres 

of laud are swamped during the rains, the station hohig almost surrounded by 
water, as a glance at the aocompanyiiig map will show. 

This, however, was ascertained by Dr. How not to be the ease, at least 
Tho lavoi of tha aubaoii Jumna was Concerned, the water in tlie 

water nearly 30 feet below wolls being nearly 30 fcct bclovv tlio lovcl of the sur- 
thatof tho Jumna. faco of tllO Juttinu. ^ 

Tho average depth of the wolls from the surface, as examined by /)r. 
Chalmers and myself, was found to be from 50 to 05 feet. Tho average varia- 
tion in the level of the water between the dry and the wet season is about 10 
, , , , feet, whereas the J umim varies to tho extent of 30 feet 

or more under ordinary cireumst unites ; nor does tint 
alteration in tho Avuter-level of the one correspond with the variation in the 
other, and a consecutive fall of rain of 12 inches will not raise the level 
of the w^ator to a com?sponding extent; a great portion, doubtless, fiuding 
its way into the river before getting into wells, especially after the first 
falls of rain, when the ground docs not permit of such frw* percolation. It 

cannot, thendbre, be said that the amount of subsoil 
the^riYOTB?" »«eetod by .^j^ater at Allahabad is materially afiected by the rivers 

which hound it on cither side ; nor will it ho safe to 
judge of the extent of moistura present in the subsoil by the rtigistrutiou 

of the well water alone; the rainfall must also ht.‘ 
taken into account, as tho latter at Allahabad appears 
to influence the condition of the soil more than the 
permanent subsoil water. 

The soil here is of a sandy, clayey nature, intermixed with layci-s of kunkur. 


Condition of soil cliiefly 
afCeoted by the rainfall. 


In the hot weather extensive fissures arc to ho observed evcjrjMvhore in the 

vorou.«ntnr.ofthB,ou. extending to ^eat depths, and exceedingly 

permeable to water. On subsequent examination, it 
was found, when dried in the sun, to be solid to the extent of ouo-hull‘, the 
other half being interstices filled with air. 


In order to have a more precise knowledge of the extent of the porosity 
of the soil upon which the various barracks have been built, and which arc 
said to vary in the degree of their liability to cholera, although in other res- 
pects apparently as like one another as it is possible for buildings to be, and 

the sojourners therein subject to precisely the 
b.S^k.mo“ influences as regards food, clothing, and water, it was 

thought that perhaps some clue coulU be obtained by 
ascertaining tho extent to which the soil beneath the buildings was permeable 
to the air below. General Travers, v. c., immediately permitted wam p le s of 
this soil to be obtained, which on my return to Calcutta were subjected to 
the following treatment : — A little of it was reduced to moderately fine powder 
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in a mortar and placed in the sun until thoroughly dry. In the meanwhile, 
two bmettea were fixed on to a stand, the lower portion or point of one being 

connected to that of the other hy means of a pi(!ee ()f 
India-rubber tubing supplied wdth a clip, so as to bi; 
able at will to interrupt the connection between t he two 
tubes. A. given quantity of soil (100 cubic centimeters) was carefully ]»hicod 
in one burette, and a similar amount of water in the other. The latter was 
allowed to flow into the former, which, a.s it ascended in the tube containing 
the soil, was seen to drive out the air existing in the int(!rsti(vs, the amount 
of air displaced corresponding to the amount of W'atcr ivhich (‘iitcired. Wlnm 
the water came up to the upper edge of the soil in tlio tube, the coniKadion 
betw'oeri the tubes was interrupted, and the amount of water used read otT. 

As a few of the particulars of those observations may Ih) useful for coui- 
• parison when more exact data shall have been obtained 

Henuit of exporimentii. relative liability of the barracks in question to 

cholera, I append them in a tabulated form : — 


Hull at a dcpili of 4 fuel ftroni 


Porrnnnganatii* Holiition 

J, iVs IV. nVi solution of 1 or. koII. 
ly iinaHiiK.. ul tin* Niiine 

hululiou. 



5 


0 lU). 


! , 1 ... ... 5 do. 

Six of the spocimons won^ subjected to chemical i'xamiiiation with tlio 
view of asccrtaiiiinij Avhothcr th() soil iK'-av tho harracks, 

Chemioal oocamlnalloii of iihout thrC(; fcct fl’Oin tllC SUViaCC, COUtaillod UU 


view oi asoi'i 

chemiooi oocaminaiioii of ahout thrc(; fcct fi’Oin tlic suviacc, coutainod an 

unusual amount of organic rnattiM* or not. One ouu(;c 
of soil was taken and allowed to stand for twidve hours lu pure water, shaking 
it a few times during this interval ; it was then filtennl, and tho clear solution 
examined in the maimer usually adopted for the examination, of water. 

Tlie results were pretty much the same in all cas(^s ; except m those wher(5 
the soil bad been a “ made” one, the amount of lime-salts varied, but I was 
surnrised to find that the soluble organic matter, as estimated by a standard 
^ giolution of pmnangandte of potash^ did not much exceed^ 

Amount of orBunio mutter amount prcscut in the Ordinary drinking water ol 
i.,the»oiiwuenotexoe»eiTe. estimated by tho same solution. (The 

exact relativo amount of organic matter present may be ascertainexl by reference 
to the foregoing table). TVom these observations, tborotore, I infer that m the 

"•round beneath and al*out the barracks at Allaliahad, 
inforonoe. aew oantonmcnts, the amount of 

oxidisable matter was not in excess, at a compamtiyely short (bstance from 
Srsrface, at the time when cholera visited that station; consequently tho 
enidcmic could not have been owing to putrefying matter m the sod of the 
eLtonments, unless such matter bad been waslied into the wells by the ram, 
^d thSs infected nearly a hundred and fifty persons belonging to tho 
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European troops stationed there. To have protluceil this, the amount of surface 
j)ollution present before the rains set in must, I should imagine, have been 
very extensive indeed. 

It was also thought desirable that a few samples of the earth should he 
taken and moistened with water in order to ascertain 
whether any special form of life, animal or vegetable, 
would make its appearance. I select two examples. A 
small portion of dry-earth from th(5 new c.antonmcnt w'as placed in a test tube, 
to wbieb a little water was added, sutlicient t«) cover it. During the first and 
8(!(?ond days no particular iVtrms bf life were obse-rved, but on^ the third and 

suecet'ding days scvtn’ul minute infusoria had become 
On i.ho third day ordinary pevived, ajid Drcscntcd exceedingly active movements 

infusoria appeared. ^ ^ ^ 

(Flfif. \r). 

A similar portion ol* soil from the Clydesdale Lines was treated in the 
same way. 

In it also no particular olyeets were manifest for the first two or three 
days, but towards Ujio end of a wc'ek, in addition to tin; objects delineated in 
the last figure, bodies in the circular, still, and active condition — not in any way 

distinguisliable from the iinirnalcuhn already described 
In anoiher sample the nni- as oecvirriiu!r ill cholcraic and other discharges — were 

malculo) found in ovacua- j. i 

lions were pieniifiu. s(‘(m to ha.v(‘ dovidopod 111 great numbers, some freely 

moving in the fluid, and others imbedded in granular 
matter (Fig. X(a'). Nothing further was ihsc'rvcd in any of the samples, nor 
could I detect any evidonc<^ of the existence of the ultimate olcmcmts of fungi. 

I also aceomjianied the Sunil, ary Commissioner to the “ebohjrji-eamps” 
occupied by the r>Stb llegimcnt, about titty miles from 
Allahabad, on the Jiibbulpore road; and Dr. Chalmers, 
the D(.‘[)uty Inspector General of llospitals, very kindly undertook to show m<j 

nearly ev<‘ry part of tbo city and cantonment. To Dr. 
Ii-ving also I am indebted for similar help. Those 
excursions were undertaken more with the. intention ot 
getting a fair insight into the geogmphy of tho place, than of ascertaining 
what the exatit sanibiry ari’angements were, — to report upon which not being the 
object of my visit, (bareful notes, Intwevor, bav(i been taken of what Avas seen 
and heard eoneerning tlu! outbnsik of the epidemic, but their narration would 
unneeessarily prolong this report and answer no good j)urpose. I hope, how- 
ever, on a future occasion to turn what 1 then learnt to account. 

C.VIVNPORE. 

On the A\ay to Lue.know, a few days Averc spent at CaAVii])oro. Compared 
to Allahabad, the troops in tins station had sutfer(!d 
awnporo. Uttlc. Di’. Jirydou states that tin; admissions 

Avere 27 and the d<!atlis 17*. 


Visitod the cholera-campu, 


Explanation of Pl.\tk XX U. 

ObjootK obHervtMl in K(»Tnn mointoiuMl soil iVoni Allahabad on tbo tbinl and snooped inf; dtiys 

Various oi‘ jUouum htus prinpioiilly ; obsorvcMl in soil at a do}»tli of lour lW*t, from 

tbf imincdi.’itt.' vii’.inil.y of tbr iirwly ornchnl Iwirracks 

Minute Zoosponts, toi,^‘lb('r with aniirialonliD in tin* “utiH*’ and atrtivo (^oridition, prprisply simi- 
lar tlnwp desrribod as boini^ present in alvim* disebarji^HM. Dcvnlopi'd in nioishmed Hoil 
obtained ironi the flooring; ol' the Cl ydesdjile Bumicks at ii depth ot* lour leet. 

Developed in moistened soil from Lvioknow ... 
in i wo positions 

Jiughna^ or jUiuaua ... ... ...■ 

AmjfhileptuH 

Two Moners are shown in tho not of (ireepin;' ari*oss tho field. One is seen to onrve its 
PHOudo|M>dii tiround tho ijironlar cells pivsinit the enoy.sled condition of some tmimal- 
eide- A ciliated infusorium may also he observed in the fi*fure... 

Developed in moistened soil from Fyzabad 

ZooHporuids ... ... ... ... ... ... . ... 

Mona/s feiis 

Paramecium (?) 

Coiefm ?nrfiM 

Developed ill moistened soil from Meornt 

A?ga> 

JIfonrttf undcrjcoing segmentation 


Flos. aos. 

Kc.-xci. 

xe. l-S 


xei. 

xcii.-iii. 

M in 


xciii. 

xe.iv. 

1-2 
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xcv.-x<*vi. 

xcv, 1-2 
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General nature of the aoil. 


Welle, and their relation to 
the river. 


The soil at Oawnpore is very like what it is at Alla- 
habad, but contains less kunkur. 

Near the; artiUery barrack there was more clay than 
elsewhere, but, as a rule, the ground is very permeable to water. 

Many of the wells are very much nearer the surface, water being found at live 
or ten feet, instead of lilty or sixty as at Allahabad. 
Nevertheless, som<! of the wells uxamitusd were thirty 
feet below the surface. Such a variation I did not 
observe at Allahabad. The ground slopes towards the Gang<\s : I could not 
ascertain whether the rise or tall in the river affected the level of the water in 
the station ; hut Dr. Ix)eh states that when the river rises, it swamps a large 
portion of the country along its hanks. 

The oholera-cnimp of the 14th Regiment was pitched at Rhowporc. The 
' Ohoioro-aunp ground about this camp was more sandy even than at 

Oawnpore, and more permejihlo to water and air. The 
relative degrees of permeability of this soil and of the soil near the barracks 
oceui>icd by artillery, cavalry, and infantry regijneuts are given Ixdow : — 


K<iil 111 a depth of 4 feel Irotu 
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rc(|iuH'ii III giM- a pi r- 
iiiiiiicnl tiiil 1<> u siilii- 
tiiiii Ilf III/.. Soil, lOii/s 
wafer reipiinng 1 iie 
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Hull. 
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Concerning the amount of organic matter in the soil, the same remarks 
orgnuio matter "’*'* ^ Hiis US wcro made rclativc to the soil 

at Allahaliad. The soil from the camp at Rhowporo 
contained more than any of the others. 


LUCKNOW. 

llic European troops at this station suffered very severely from cholera, 
nearly a hundred deaths having taken place during the 
timtrtmpa. moiith of xAugust, the incii who had nowly arrived from 

England, or had only lately been brought down from the 
hills, contributing most largely to swell this nmnber. 

Whilst visiting the various parts of this city, one could but note the ex- 
tent to wliieh it is intersected Iiy ravines or uttUaJm, a 
ravin^'"^ intoroeoted by conception of wliiidi iiiay 1)0 obtained by observing 

the shaded jiortion of the aeeomjianying little map, as 
Avell as of the swampy nature of tho suirounding country. Some of these 
ravines are very deep and contained filth, others contained water which flowed 
into the Goorntee. 

Much valiuihle infonnation was obtained from Dr. Sutherland, tho 
Sanitory Oonnnissioner for Oude, concerning .the eourae of the epidemic, Avhicb 
bo had carefully noted on the spot; nevertheless, no clue could be ohfained 
as to the origin of the cause of this mortality, or the mode by wliieh it spread. 
In some cases the disease seemed to ho localized to a [lavtieulnr spot, but in 
others no indication of suirh localization could be traced. As an example of 
the former, the following will aptly serve : — 

A man was seized with cholera in a barrack on the ground floor, and 
rajiidly succumbed. Tlie bed and bedding was removed 
looniiBBtion another replaced, w'bicb was occupied that night 
by another man, who was apparently perfectly well; 
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he nien Sickened and died the same night I Another: a case occurred in 

the jail of a man who for a long time previously 
AaiiigieoMeintbeiftii. known to have been in oommunication with 

a single person from outside. His food and drink were precisely similar to 
the food and drink of the other prisoners. He was suddenly seized with 
cholera, and death resulted in a very short time, but the disease did not spread 
in the jail. 

What was the nature of the ground above which these persons lived ? No 
difference could bo detected jbetweon these and other places in this respect. 
The upper two or three feet consisted of rubbish, which had been used for 
“ filling up then came a layer of sandy soil from two to three feet deep, 

which was quite moist, below which was a thin stratum 
Nature oi the Boii. ycllowish clay Bot Sufficiently impermeable so as to 

be capable of holding water for any length of time, the permanent water-level 
being about thirty feet from the surface. Tliis is attained by digging through 
some twenty feet of a white sandy soil. Speaking in general terms, this 

description will apply to the whole of the soil upon 
aiM^of orwSo'mrttor!** which Lucknow stands. It contains considerably more 

clay than exists in the stations already described, and 
was subsequently ascertained to bo of a rather mure impermeable imturo. 

It contained, however, in most places more organic matter, and the 
specific gravity of its solution was higher. 
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Explanation of Plate XXlll. 

Various HlagOH of Movms hm 
Euglena (!) • • . , 

DevelopcKl in inuisieTiod voil from Fofiliawur 
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Panovhrys In varioutt pofiitiouH ... 
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A Paramecium dividinff 
One of tbo flegtnents after ooroplete division ; the arrow indicatos the direction of the current!!. 
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Several specimens of soil were examined microscopically, but notbing 
could be detected in the moistened soil I'or the first two 
itioxosoopioai examinauon. tbroc days, presenting unmistakable evidence of 

vitality. Infusorial animalcules of many. kind.s gradually appeared, but I 
could not state that any marked differences existed in the various specimens 
observed. A figure of those which revived in some soil, from No. 2 married 
quarters of the 6th Lancers, will serve to illustrate what these were (Fig. xcii). 

In one sample, however, some very interesting low forms of life appeared, 
about which Mr. Huxley and Hiiokel have lately written so nuudi. The test 
tube in which this particular sample (from a depth of six feet in No. 2 barrack, 
occupied by Royal Artillery) was seen was fortunately a very thin one, and 
permitted the use of a high power when planed on the stagi^ of the microscope. 
.The bodies observed consisted of minute masses of transhuunit, colourless jidly, 

without nucleus or contractile ve.sicle; in short, not the 
A low form of lifo, oorro*. slightest evidciice of structure existed. Their move- 
ponding to the de- very slow, slowcr than ordinary aimebBe, 

non o y ao o. being translucent, it was only by careful illumina- 

tion that they could be watched. Two of them arc sketched at Figure xciii, 
in the act of protruding long jirocesses of their substance among some animal 
culai which have become encysted on the walls ot the tube. This moving sub- 
stance presents precisely the same microscopical appcaraniios as the hyaline, 
glary math'r surrounding the encysted bodies. The little (!olony depicted ol 
the 'latter was w'atched for several weeks, but no changes took place, conse- 
niu'ntly the nature of the encysted bodies could not be made out. It is very 
remarkable that, such bodies retain their vitality so long, as they must have 
been imbedded in this dry soil for several yi^ars. 


FVZABAl). 


There were a few cases of cholem in this station also, but fortunately 
, , only two deaths occurred among the European soldiers. 

Fyllbiid? The cantonment is situated on slightly elevated 

ground on the banka of the (logra, but no i)art of it is swamja'd by this 
r.v 4 river, nor is it believed that the rise and fall of tin; 

.„oiu. nver attcets the condition ol tlie wells. 

The soil is sandy everywhere, except near tbo bed of the river, whew? 
^bci'o arc niorc traces ot clay. Here and there a layer ol kuiiknr is inter- 
posed between the ujiper more clayey layer and the lower one. 

A fi.'W samples of the soil were preserved for suhse. 

Examination of the »oii. ,j|,ent examination, the result of which may he seen 

in tlie table below. 

On being microsoopioally examined, notliing which could possibly be 
construed as having the most remote counection with cholera could be scjen. 
No spores of fungi could bo identified, and the infusoria wliieh became revived 
in tbo course of a few days w^ere of the ordinary kiud (Fig. xoiv). 
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. AURA. 

This station escaped with one death from cholera among the Euro- 
w pean troops, but the native population in the jail 

fiuropeanBaiAKTathi.y«iir. as Well as lu the buzaars suttered consideiabJy. 
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Dp. Ghristison very kindly showed me over the whole station, so that, 
in spite of the shortness of the visit, a fair idea was 
Filthy ■tate of ravines. obtained of its physical ffeography. As at Lucknow, 

R1 vines intersect it in every direction, and for the most part contained filth. 
In connection witli this subject, there is a popular belief amongst the more 
intelligent natiAai community that, when the river Jumna flows on the city- 
side of a sand embankment U'hich has formed in its bed, cholera docs not 

prevail at Agra, as the river carries all the filth away, 
but when it flows on the off’ side, the disease is more 
liable to make its appearance. There may or there 
ma^ not be something in this ; there is, however, a 
serious objection to the river flowing on the city side 
on account of its tendency to undermine the fortress. 


Popular belief concerning 
the inHuenoo of a eand-bank 
in the boa of the Jumna op- 
posite the fort. 


The wells are veiy deep, fifty to sixty feet, and the water hrackish, but whe- 
ther the depth of the wells is governed by the amount 
‘”''“*‘**** of water in the river, I was unable to ascertain. This 
information, however, will shortly ho obtained in con- 
nection with the I’cgistration of the water-level established here as elsewhere. 


MORAR. 


When this station and the adjoining fortrc.ss of Gwalior wore visited, nearly 
a hundred deaths from cholera had occurred among the European troops, although 

it was formerly consideiaxl one of th (5 phmos exempted 
owaUor^Fort.** ***”^*'^ fpom ojudemics of cholera. They had sulfjrcd severely 

in April, and still moi-o so in August, sunstroke having 
been exceedingly prevalent among the native population as well as cholera. 
Every effort was made to got all the information possible concerning the 
epidemic, more especially relating to those points which st^etatMl to benr upon 
the ciucstion as to whether or not the origin and spread of the disease had any 
connection with the ground upon which the j)eople stood. 

The cantonment is situate on a low-lying ]>laiti, surrounded by numoivms 
hills on throe sides, with the river Morar on the other, 
cantonment g(„„e the baiTacks are situated below the level of the 

t-o river. 

river, so that the drains have to be taken in another 
diri'ction. Other barracks, such as the ones allotted to the Artillery, arc 
about seventeen f(;et above the level of the Morar. 


An embankment has been erected across the bed of the river, so as to 
provide the station with a sheet of “ ornamental water,” about a quarter of a 

luilp Jtt its widest part, and increasing the depth of 
the river for about two miles above the dam. It is 
not improbable that Dr. Pettenkofer, had ho been here, would have made 
minute inquiries as to the extent of moisture supplied to the noighhouriug 
subsoil by this artificial lake. 

The wells are from twenty to forty feet deej) ; the variation is said 
Depth and variation of to bc about fivc. The wator is Considered to bo good. 

Dr. Whitwell has examined it very lately, and has 
kindly favoured me with tin; particulars of the analysis of an average sample; 

Quality of water. ^ amount of orgauic 

mafter, and no excess of deleterious salts. There ai’o 
two kinds of soil at Morar, the red and black soil; 
both contain persalts of iron, with lime and magnesia, 
hut no nUratee nor nilrUeti, as one would have expected to find, had tho 
ground been tainted to any great extent by the ordure of other days ; nor 
was the amount of oxidisable matter, as ascertained by the permanganate of 
potash solution, by any means excessive, indicating that the barracks and 
their surroundings had not 1‘ecently been subjected to contamination. 


Black and red soli 



SNAIIOR FORTRESS AND MORAR 

• « ntTIH IF ItlHHI lEUMl’S MIT. 
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The “ black soil” Avas not universally distributed over the surfac(!. ^tany 
yards of excavations were examined in which not a trace 
aotr«(tui«iiydi«tribut®dj of this kind of soil existed; in others, again, a stratum 

of it was serin extending for long distances^ at one end the layer might be ten 
feet, or more, in thickness, gradually diminishing until it was finally lost in the 
red ; below these, a gritty sandy layer exists in which water is found. The 
foundation of severarblocks of buildings, which were about being creetcid, were 
seen to present this unewen distribution of black and red soil, (H)nse(pienlly the 

floorings of such buildings will vary in the extent, to 
which they arc penneabic to gases, &c., from below; 
Locause tlic porosity oi the rod earth is eoiisKH^rably 
greater than tliat of the bhw^k. If IVttcnkofor’s theory ])c true, a building 
placed on this black clayey soil ought to be in a better sanitary condition tlian 
those built on the red — other things being ccjual. The relative porosity and 
amount of organic matter may ho ascertained by reference to tlic talih^ at thc^ 
end of this paragraph. The samples enumerated arc only a few of the ones 
examined, General Vaughan having most kindly procured speciimnis from 
every portion of the cantonment. 

The cholera-camp was four or five miles out of the station, nc'nr th(^ 
summit of two or three little rocky hills, the hospital 
Cholera-camps. apparently having a little hill for it.s(df. 

The FojHress of GtortUor is about six miles to the west of the cantonmimt ot 
Morar. It stands on a ro(*k whose* summit is aliout 
Portress of Gwalior. h'Tigth aiul ahout ^ mile across in its widest jiart, 

and from 300 to 400 tect high, the ascent to nliich is vi'ry st:e(*]). Immensi? 
tissnres may be observed in th(^ ro(?k whilst ascending the steep towards the gali? 
at tlie entrance of the fort, these being for the most part filled w ith eailh. 
On entering the fortr(3SS, nothing is seen but huge blocks of buildings standing 
on a barren rock strewn with a few half-withered trees, or rather slirulis. The 

surface of the rock is naturally veiy uiuwon, stone form- 
A barren- iisBiired rock inir |,]ie foundation of oTUJ end of a building, Avhilst fre- 

cjiunitly “made’’ soil, to the depth of twenty or thirty f<M*t, forms the foundation 
of tlje otlier. Tlie roc^k itsedf is a sandstone; s])lits to any extent, and very easily 
worked when wet, l)ut (ixc^essively hard when diy. It is porous to the extent 

of one-third of its bulk, eonsecpiently able to retain a 
great amount of any sinvage that may b(5 thrown mion it. 

The heat on this rock is very great; it is much complained of, especially 
as it continues during nearly the Avhoh^ night, hccausi? 
by the time that it begins to cool, the rays of the sun 
are directed towards it again. 

The sample's of soil olitained consisted ('ntirely of rubhisfi ; tbenv does not 
seem to bo an inch in Ui('« place undisturbed by man 
ivo original noil. attained. 


of Bandstono. 


Temperature. 


Table sffotving relaiire poroaiiy and organae matier in the soil. 
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Nature of soil. 


MEEEUT. 

Cholera visited this station, in September and the bef?inning of October, 
having been preceded by a heavy fall of rain. Nineteen 
PMoedod’by*^^** Meerut jjjjggg occurrcd, With foiirtoon deaths, among the Euro- 
pean soldiers, whilst about a hundred cases occurred 
among the natives of the bazaar. The cantonment is situated on a large plain, 
with scarcely any fall, consequently not admitting of good natural drainage. 
There is a deep ravine separating the European and the Native lines, on either 
side of which for a short distance good clay is found ; otherwise it is rather 

sandy everywliere, quicksand being frequently met with 
in digging the foundation of a building. 

The wells are not very deep, water being genei-ally attained at about 
10 to 12 feet from the surface, the extreme variation in which is, accord- 
ing to Dr. Dorkoley, about five feet, llain rapidly affects the level of the 
water in the wells, the amount of rise of the latter being almost equal 
to the fall of the former. This is the reverse of what occurs at Allahabad, 
where a great portion of the rainfall citluM’ drains to the river or is evaporated 

before rea<?hing the permanent water-level. This inti- 
intimatw oonnsetiott be- mate connection between the wells and the surface 
the wells. at Meerut is or great sanitary importance. Sefiing 

the ease with which any sewage may g<d into the 
wells, and as the condition of the ground does not permit of free natural 
drainage, it is self-evident that the greatest attention should he pjiid to remedy- 
ing this defect by artificial means. 

In the more minute examination of tliis soil, subsequently undertaken, no 
evidence exishid of the ground in the vicinity of tlu! 
buiTacks bcjiig ill a ])olluted condition, and on the whole 
soil. was rather less iMirous than the soils already alluded to, 

with the exception of the black soil at Morur. 
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Thi.s soil was examined inioroscopically in the same manner as th(« others 
werc, with somewhat similar results. During the first few days its solution 

contained no infusoria, at least not in motion, but suhsc- 
quently they made their appearance in great numbers. 
These in one samph*, namely, in the soil from between 
Nos. 1 and 2 blocks, occupied by the tth Hussars, oousisted almost entirely of 
various ]>hases in the existence of Htoims lens (Figs, xcv & xevi). These 
alter their form very rapidly, frequently protruding an ammha-like 
vesicle, as soon at Nos, 1 to 5, Figure xcv, wliich represouts one atiimalcuh; 
assuming ditteront forms. There are also groat numbers of very minute 
amoeba) (6) which seem to be an earlier stage of this animalcule, and when it 
gets older it becomes elongated (7-B), sometimes acquiring two filaments. 


Exrr.A NATION OF Plate XXIV. 

Variotifi fonna aHHumecl by a Moner in tho course of two minutos. Tlie vaouolo) arc 
permanent, nor do they apponr rhythnucully. The coloured (rranules are drawn into its 
Aubstance during tho retraction of tho pMOudopudu. The eiigiilphed granuloa flow in the 
direction of tho projected part ... ... ... ... cii.-vi. 

Two 2foHer<fi which have become spherical and still (under a lower magnifying power) evii. 







Part II ; 


FOUXD IN CHOLERA fr;V VCrAl’rONS, ETC. 


177 


They are fwjquently scon to multiply by division, as seen in Pio;uve xevi, wliero 
Ko, 3 runs through the stages delineated at 4 to 7 in the (!oms«* of five 
minutes, the two at 7 becoming as perfect in all points as tlic original one. 
The green bodies in the figures, which rolled- about the fi(*ld, ar<? al(j,e. 

PESHAWUll. 


Tluj Sanitary Commissioner having subsequently visited r«?shawur (wlnn-e 
over 350 cases of cholera wen-e reported as having 
soiit om e« awur. occurred during the month of September among tln^ 

European troops alone), favoured mo with two samples of soil, one sample 
from a depth of three feet, and the other from a depth of six. 

It was in hard lumps, of low specific gravity, owing to its spongy nature, 
. « 4 .Ml exceedingly like a piece of pumice stone, and when 

ptmgy HU . ajjplied to the lips, so freedy could air be made, to pass 
through, that a feather placed on one end of a table could be readily blown to 
the otlier. 


Its relative poronity and 
oi’icanic contents. 


Its solution was slightly alkaline, and eontained 
rather more organic matter than tl>e average, as may he 
seen from the subjoined table: — 


Siiil froni a drpdi <>f 


Amniitit of inr in 1 <m> piirtu by 
tiu'tiKiire. 


I IVruiiiiigaiieti' Holtilion rciinlrcd to give n per- 
nmiu'til till! ti» a hoIiMIoii of In/., ftnil. Uhi/.n. 
Mater requiring t ileeeiuM of aniiie biiliitioii. 


If 

il 


hWi. 

1) 


hi do. 


r>t »• 


It wa.s subjc»clo(l to a prolon^t'd iiiiorostsopic (ixaminal.ion. Diirin;^ tlio 
first tlirco days a iiumbor of luolcoules do.veloix^d in 
tho fluid eontaimn" tbo tbrop feet soil; then an aluni- 
daiict! of auininleules likt? the ones alluded to in eonntudion with the Meerut 
soil (Fi^. xevii, 2-3). At Nos. 5, 0, and 7 various forms are dejiieied, 
assumed liy one in two minutes, whicli was also oee.asionally sern tt> jm'k 
suddenly in the same manner as 2 and 3. The reddish body nt 1 is a 
sj)orc, probably Ixdoiis^in" to the Dmnalwi family — a very common fuu|^iis. 

The test tube eonlaininjjf the other sample of soil from a depth of six 
^ having been left undisturbed for a week, was, 

on examination, found to contain several (‘xam])les 
of slimy bodies of a lower organization than tlio aminba, tlujre Ix'ing no 
contractile vesicle, altbouiyh generally one or more vacuoles w('re seen (c). 
Ni?arly all of tlicm contain molecular mattin*, whicdi flows towards the jiortiou 
of substance in the act of beiiiiy projected. Fii^’ures eii to (rvi illustrab^ 
the various forms assumed by one of ilicsi' in llie course of tuenty mimil,('-s. 

were not seen to divide, nor did the prolruded jirocf'sses beconu^ 
amalijamatod when they crossed each othei*. A {:;;rcat numix'r of vihriones 

devidoped in this .solution, more so than I had observi'd 
in any of the other specimens of soil examined, and 
were very active. These are figured at ei, amongst 
whi<di one of the just deseribed moners is soon with extended proc(>sses, 
Avhieli W(irc observed to wander tliroughout llio fluid soiTu*thin£>; like the 
“ horns” of a snail. To these processes monads and small vihriones adluvred, 
^ , which were drawn into tlie siihstanco of the monor as 

become Rphorioal. ^ i 

• the processes were retracted. 1 iirei^ days afterwards, 
all the monfrn had hepome spluirical and ]»crfcctly still (evii). 

The ot her animalcules which made ihoir appearance were those commonly 
met with, and require no special doscriptiou. Tln'y arc figured at xcviii 
and xci.\', Avlicrc the names are also given. 


VibrionoB nnuRually pre- 
valent. 
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Having already alluded to the chief points in connection with these 
„ , ^ experiments, whilst describing the various places visited, 

OOnOlUCUUK VMSLftTKtt* •j. • A •it ^ A • 

it IS not considered necessary to refer to them again. 
The observations concerning the physical geograjphy of the stations are 
of a more superficial nature than 1 could have desired, but the time at my 
disposal was very limited, and ooirect information on such matters could 
not bo obtaineil without pi^rsonal inspection. It will, indeed, be evident 
that the experiments referred to in the whole of this report are of an 
elementary nature. This is, in jiart, owing to the short period wliich has 
elapsed since tliey were commenood, partly also to my having been tempted, 
by the desire for results, to keep too many irons in tlio fire. I trust, 
however, that what has been done will prove to be a foundation whereupon 
better things may be built. 


In conclusion, I respectfully tender my most sincere thanks to 
I)r. Muir, c. b.. Inspector Qeneral of Hospitals, British Troops, for the 
assistance which he has so gladly rendered on every possible occasion to 
further this inquiry, and for the personal interest he has taken in the details 
thereof; also to Hr. Cuningham, the Sanitary Commissioner with the Govern* 
ment of India, for similar aid, not less cheerfully given. 
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IIiTHEiiTO, in trying lo cyxplain tlio o)»i(Iomic r<*la1ions of llio oLolorii of ai»y yi^ar, l lu* 
fliffitailty has ronsiaiitly prosonlod itself, that I have been eoinpelleii to inakii usi* of an 
nnreeoffiiiaed nonieiKflature, and t(» assume as faet what others liave Immmi utmhle to apprerlate 
except as tlieory which has still to he suhstantiat^nl. I have heeii eoin])elle«l to s|)(*ak of tlie a;;-** 
of tht? existin"^ epidemic, of its distrihuiioii in space, of the dates of appearance of donaaney ainl 
of deiualenee in relation to o‘eo^ra])lneal site, of the rnovenumts of dilferent waves of the e])idenur, 
and of the phenomena aeeoin])anyiii^ advance ; and while iluiuL^ so, I hav<‘ felt that 1 was asking 
for credence wlnuv at every step 1 was lial)le to he called on ior explanation of ])lj{*nonn‘na 
whose sio'nilieu.nce I ]ia<l interpreted in aceordaneewith a. theory not yet, ae(*ept.ed. In order llial 
the ffcneralisations wdiieh 1 held jirovisiotially rni^lit he clearly nnderslood, and that tlic ja( t> 
upon which tla-se were based niio*lit stand reeord<‘d, I tnVd in reviewiiio* flu* e]ii(leirii(* history 
of lSdO-()S to throw the narrative in all its hearinifs into sneh a shape that a standard (if 
reftrenee mi^j^ht, not he? wanting when the history of ejiideniie chohTa. in fnture y(‘ars was heinjL^ 
written. In advancing a system einhofiyiiio' not one luit twenty inireeo;rnis(‘(l or half-apin-e- 
ciat<:*d theories, it need not he a matter for wonder that I should have failed in some 
instances fully to t?luei<Iato the acknowl(?(lo*ed ohsciiriti(?s which surround the snhjeet. In oih(?r 
insUnees, liow(‘ver, when I may l.uit imperfeetly have illustrated my proposition, the lunll. 
has l)(*en my own, in taking for oTanted without addneinu’ the proof wliieh mi<^dil r(‘ndily have 
het?n fortheoniinof, somethinj^ less apparent to the reader than to myself aeeiistoni(*d in my own 
mind to pursue an ar^jfiiment for wliich all the data are pres(‘nt,. Nor must it !>(» f(»r^otten 
that 1 have dislinetly referred my ^'•eneralisations to the test of fiitun* (‘X)>erienee, 1 liave heen 
coutentwl to ^iroduee inauy jj^etUTalisaiions as suj^^^estions, and 1 have not, asked that these 
be received unless they sliall have stood the tests indicated, h'or no proposition is of the 
value of a law unless the data upon wliicli it is has<‘d are tnn* for all time to come, and can 
be reeoi»;nized as true by any one wlio has earefully studied the history of the past from whieii 
the deduction has heen drawn. Many su*^p»stioiis I have oflen^d for my own stinly as Widl 
as for that of others ; for the study is lon^*, and thos(^ who would accuse me of haviug* on 
insiiflicientjyroumls tri(*d to divtul tlie study of cholera as an epidemic to a wr«)nc;’ direetiou, will 
have reason lor their ohjeetions, if I cannot show, or if those? wdio trustiiu; to my facts have 
undertaken to study this epidemic history in a definite dire<*tion fail lo pereelvr*, the parallelism 
of reeuiTin;>* plu?nfunena and the lixed jdaec in a system of t he (*vents which oeenryeur hy yt?ar. 

I propose, tlierefore, to write the (?pidcmic history of lS(i9 in rflation to the pro- 
positions laid down in sludyini*' the history of the cholera of lS(i(5-tlS. I shall show tin* 
facts of JAS()9as paralhds, and trace them in relation to the theories of revitalisation and 
decay, and of proi^ression and limitation in space alrt‘ady defined ; and the oulhreak ol com- 
munities I shall also study, following’ out the eouelusions of the second section ol my ])revious 
report. The data of ISOO will, in short, allord the lirst opportunity for testing the stahility 
of the theories founded on cxp<M’iencc ending with 1808, 

1 have said, that even in eases where oecnrrences may he forming tlnunselves into true 
parallels, want of appreciation may be the cause of our overlooking the signill(‘jince of events, and 
that upon a retros])ect their true place and meaning liecome Mppaiviit, and we have then no 
dilliculty in reinstating them in their ]M>sit.ion in epidemic history. Sonietinns our antieipn- 
tions in regard to coming events will he absolutely realised. At other times what iniglit have 
been exhibited in sul)stanee is shown iu shadow only. But the true student will not on this 
account allow the phenomenon to eseap«? his notice cu* to jiass unrecorded, and those who have 
most earnestly watched the phenomena occurring in the course of tlie adv;ni(?e or cholera 
know host how to rate even trifling indications at their true value. Month hv month, the 
registration of deaths throughout the Central Pnivinees and Upper india :s heeoming more 
eomplete and ueeumte, and tlie student of epidemic history will in tiu* future enjoy advantagi's 
in his pursuit which have up to a vi‘ry recent date heen denied. We have, hiiliyrto, heen com- 
|H?Iled to fall back upon recorded statements in jdaee of statistical data in estimating the i>rc- 
valenco of epidemic cholera among the population of any proviu(‘e, and true as arc the indiviu- 
tions afl*orded hy the ty])es which we study iu partienlar, the absence of an aggregate oi 
figures has always been felt to be a serious drawback. IHiose who do not know how true 
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jirc the indioat loUK aHordod by typos of a conunuiuiy as voj^ards obolora cannot bo oxjieetcd to 
fool the same 0 (»nlidonoo in doduc'tioiiH from the statistics of those types ns olisorvcrs who 
omjdoy them knowinii: them to bo aoonrato indices. No one in followin;^ out the hisU>ry of 
an opidofnio can if^'iioro tlio advantage of infomiation derived from al) sources. And speaking* 
from experience I know that, the wi(l<*r ibc data, the more perfect will be the liarniouies. It 
is not true, as some would allege, that the statistician theorises best from imp(*rfe(?t or inaccu- 
rate data. A ri'rerous system of statist i(‘al researeb will meet its reward iu formiiify tlie 
ground -work of true tbc»ory. Aecnmulat-ed experieiiee sustained by a statistical record alfortls the 
l)csf jjruarantee for tin; diminution of error and for the advaneoment of what is scientifically true. 

'rh(‘ n‘]»ort which folh)Ws is to a v(‘rv <ifreat extent a c'ominentavy on various ])apcrs 
eoinmnnicated to ( jovermuent durini; the jn’o^ress of the epidemic of ISOIh These docuiinmts 
beino* ^iven in original, an o])j>ortunit y is aiforded for jude^in*^ Iiow far the antieipations 
I'ornuMl were borne out by the <*onrse of events. I shall try to make clear the train of thouj'ht 
which led to the various suiTffestions ofleml ; and whether the antieipations may have failed, or 
whcllu‘r rny ap]n*e(*iatioii ol‘ tin* si^niliccinee ol‘ diflerent. oecurrences during the year has heeii 
iniub> alter, and not during- tlu‘ time tlie events were in progress of manifestation, the lessons 
taiif^’hi will l)(‘ none tlie less worthy of study, with the view of fixino* eaeli in its proper 
l)hice the inanirestations of the ])ast year. 

Although my rejxirt on the (diolera of 1 SCjO-OK was in the hands of the printer in 
I'Vbniary Isfp.), varioii.s causes delayed its piibruaitioii, and 1 was able to a certain extent to 
add to the lirst section the results of iny study of the cludcra of as elucidated by the 

revitalisation and ]>ro»Tess of the sarin* cholera in tlie sprinnj* of IS(it) ; and in the last ]>ara- 
j^raph, wrllbni and ]irinted before the monsoon manifestation of the elndera of 1809, 1 was abb* 
to predict that advance on N<n‘thern India and bey<nul llimlostau was imminent. In my 
report and in the rejiort of the Sanitary Comnu.«<sioner for iStlS, the area, (covered by the 
<'lndera ndiich 1 traced epidernie within the etuhnnie ]irovinecj and invadin*^ to the west and 
south-west in April iStJS^ is most distinctly map]KMb and its ^eof^raphieal limitation, and its 
intensity in ndation to tlu* jiopulatioii of the districts invaded are clearly delined. The beka- 
vioiir of this cliohMa after its rc'vitalisation in lS(Pd is the subject of the jirei^ent report. We 
an* called on to study its relation to the pmvineial areas covered in JSdS as re'i’ards ajipearanee, 
iMilininati in and decay, the ]>ln‘Tioinena att^^udiii^v* tlie breakincf throuy^h of the Ixmndaries 
shown upon our ina]> of IS(JS, tlie ^coo^aphy of this invadino' elioleru, and the record of its 
dormancy or deatli in the last months of ISdth 1 trust that the j[»'roater fa(;ilities aiforded 
to nil* in tlu* collection of statistical facts may enable me to write the history of 1 SOU with 
cleanicss and precision, so as in some measure 1<» Ics.'^eii the difTieulties which thosi* who have 
uudiTtakcn to study the subject bavi? felt in usinc^ my first rcjiort ns ilieir jjuide, from the 
intricacy of the arguments and fnmi tlie extent of the data whicdi I was rjf neecssity ohli^ed 
to incorporatt^ in recording’ the results of a jiritnarv study. Had tlie study of the phenonnma 
of choh ra in India b(*eii free I'roni difUeiilties, we should not now after an experif‘nee of fifty 
years havi* been compelled to briiiH* forward ])ropositions as fnndameiiial in opposition to those 
of si'condary import, allejjed, notwitlistandinj^ many and insuperable objections, to be in 
themselves sutlicicnt to (‘onstitnie a system, nor should we now he trying to elaborate 
a systiMu foiindcil upon truths which all ex]>erience shall show to be fundamental. 
J bavi^ not asked that my statement of tacts and my interpretation of their si<^ni(ieanee 
shall be aece])ted from what 1 have already written. I have offered to test, by the 
oeeurreiu*(*s of every da}^ what I have ])rojK:)sed Jbr ae(!e|)tance, and it has been iny wish 
to alford to every .observer the means of jndf»‘in^ of these* facts for bimsidf, and not ol‘ 
them as they stand interpreted by my sympathies or preconceived ideas. 1 do not hesitate 
to reeonnisi* that to one who is not thoix)U»*hly interested in ilio study of cholera my 
lati? re]»orb presents many intricacies; but those who have most carefully perused it 
have been enubled to jyrasp the plan of tlu? work a.s far as it indicates the method in which a 
natural system may be Imilt up, and liaviuff done so have ha'l satisfaction in back to 

review tlu* Ihets in relation to the position whieli they are made to occMipy in* the system. Tho.se 
can know little of the harmonics of Gpidi»:iiiolojy;’y and of the ri^id laws whieli govern these 
harmonies, who would accuse me of sittin«^ down with this vast collection of facts befoi*e me 
and ainlntiously distortiiyy each into a ]»laee in a system, which as a system has no real 
existeiufc. I )ilfer<*nt observers will interpret the same fa(5ts difforently. The um*du<*at« 3 d man 
has no ditliculty in satisfying himiaclf that the ice cfrooving's on a bouldm* are the work of 
the stone-mason. In seienee there is u reoocruigable limit to diversity of interpretation, 
and he whose eduealion is the more complete can ^^o further in advance than the man who 
has no iiitinuite knowled;^e of the subject of which he professes to tnxit.'*^ 

It lias almost been demanded that the result of a study of tlie cholera of India should 
show one immediately remediable eondition to be ilie cause of the outbreak; and the hope 
lias Ix'cii that when this exeitin/i;’ cause is reniov**d, cholera shall no Jonj^er show itself. 
When 1 liavc miiintaincd that the epidemic is an inevitable evil, and tlie outbreak although 
liipablc ol being mitigated, also inevitable, it lia.s been asserted that sueli dootri nos obstruct 
tlu* jirogrcss of sanitation as a sciencte. T have nothing to add t<i what I .said in the jirevious 

* “So niMiiy of Dr Hryiloii'M f«rlH lire wwccptililo of cxpliintiiionA di/IWiMit trom tlios? a«»i^iied by him, that 

\N.* occujjy nn entire Lancet anil iuil tocxIniiiKt iht'm.**— /.cr/irc/, f'ehriutn/ lfcl7(». 
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report, namely^ ilu»t wiuitary scicnoc attaiiiH perfeotion only when hasoil on seiontific Iruth. 
Tlie eonataiitly rcfK*ated awsertioiis of individuals that tlie ado])iion of nomo one nn^asuve sn*;- 
pested hy their partieiilar theories will at onee put an end to the manifestation of ci)ideinie 
oholerii in our eaiitonments receive no sanction from, the history of cdiolera in iJSOt). 


The jwoposition — that the ft^ogrnpliy of the cholera of jiny year is definite and ean ho 
mapped, I have held to bo I’lindn men tally true. If it he true that the area covered is a 
natural urea, and that the limitation of the cholto of any year is defined hy the (.'auses which 
I have grouped ns natural, it follows, that without the clear reeon^nition of the ^eo<rrapliy 
of the cholera of any year as suhordiiiate to the causes which have det(M‘mined this ^■(‘og'raphy , 
the local observer is not in a ])osition satisfactorily to <^fneralisc as to the extent to whiel» 
secondary causes mtiy have afrected the inanifesla lions of eholera within the area exhibited 
ill relation to the included po]>uhition. So h>n;i^ us the doctrine of the ilistrihntion of the 
(diolera of the year by natural a;^cncies is rejected, so surely will there be found substituted 
for it, not one, hut all of those propositions which were taken together and admitted for the 
sake of arjjfumcnt to be true to the lullost extent, I havc‘ maintained to 1 k‘ totally inadecpiate 
to explain the phenomena of eholera as an epidemie, and l.(» hi? as the basis of a eompleie 
system, practically useless. We find the local observer driven to lay hold of thti theories 
assuming the contagiousness of cholera, the comtniinieal>ility of cholera, the poisonous natun* 
of the emanations of (?holera. ])atients, and the poisoning from tins source (d* the wafer-siip])ly ; 
and even after having admitted all, still forced to allow that his theory of importation is 
incomplete unless the concession be also made, that a body of men annmg whom eholera has 
not appeared and shall not appear, may prove the agency by winch a province is infei'ted. 

Tin' cholera of which I now proposi? to write the history, is tliat <d‘ an epidemic in its 
second year after leaving, its endcmii? home. The cholera of ISliS 1 have di'scrihed as a 
cholera invading from within the eiulcmic province in the early months of the year, and its 
geography as manifested up to the end of ISOS is deliin'alcd not obsenrely in the map 
attaeheil to the Chol(?ra Jioj)ort for IStiO-OS. I had thi» opportunity, wliih' the report was 
passing through the press, of watidiini: in its revitalisation the eholera dormant within the 
area so mapped out, and from the spring manifestations of ISOO, the eoneln^iim, that the vahu* 
in epidemic liistory of the ehob'ra of JSOS had been eorreetly n]»]>reriated, and that within 
the oireumseribed area of the previous year tlic materials for a far-.spr(‘a<ling i*pidemic were 
pent up, could not be avoiiied. 

Never liitlierto has it fallen to ns in India, to study on a basis of facts sneh as has been 
aUbrded in 1H08 and ISOO the eb(dcra of any epideini<\ 1'be anticipations regarding the elnef 
events of the year were put (»n record in June and the (jovermnent of India, alive t(» tiie 

vital importance of tlie en([uiry, urged the employment of all machinery that, might tend to 
elicit tlie truth regarding what was about to iiap]>en. 'fho ellbrts (»f t.lu* provincial Sauitary 
Commissioners to ensure an aeeurate registration of the slalislieal facts among the g(?neral 
population were in IStiO attended with most satisfaetorv rivults, and the deatli-tables of tin- 
year depict with precision what aet.nally occurred over Central and Nf»rlhern India. Tin* 
reports of districts coincide with tin* facts us recorded in thi? registration tables, and tbe 
tables and reports for the armies and jail ])opulation repeat what is true for ])rovinces 
and districts. 1'his last fact has been true in all )>ast epidemics, as is proved )»y a study of the 
tyi>es ill relation to the general reports from distriecs ; but, because tlie ai-tual statistical data 
eouhl not be jirodiiccd for tlic p<»pulation generally, a liandle was allbrded to some, who, knowing 
nothing of the truths of epidemic history, did not hesitate to make the unfo*iindi‘d assertion, that 
the tea(?hing of the type was o])posed to the facts as exliihitcd among the population as a body. 

The elaborate care bestowed by Dr. Townsend in the investigation of tin* cholera of his 
province of ISnS, as recorded in his published report on the eholi'ra of the year in the Central 
Provinces, jdaces us in a position to aflirin as a fact that the geography of tbe eliolcra of ISOS, 
as well as the intensity of tlic epidemic over the dinereut jiovlions of the area covered, was 
ac'tually as it was represented to be in the report of last year. It was upim the tract under 
the jnrisdii'tion of the Sanitary Commissioner for the Ckmtral Provinces tinit the invading 
eholera of ISthS chiefly fell. The district mortuary registers show also tliat tlie eholera area 
of ISOS included the valley of the (langos. and was deiined hy a curved line sln?tehing IVom 
the Oude Terui to Malwa, or even further to the west. 

It was the occupation of the trael which I hnvi? termed the southern epidemic highway 
which raised a])prchen«ions for Western and Norlh(?rn India. Knowing the extreme 
unwillingness of cholera to cross the Doah, I anticipated no danger of .invasion in Uohilitund, 
Mccnit, or tlie Piinjah, until the tract south of the Jumna exempted in tlie invasion of ISO? 
was once more re-oeenpi(?d ; and when, in the s])riugof I StJP, cholera settled over this tract, then 
we knew that the Journey of the epidemic of ISflS-flO on the northern ejiiilemic highway was 
begun. I'he history of the advance on the two highways falls to he considered in this report. 
I sluill have to trace the two liiulis of the epidcinii?, extending the norlheru into llnssia, the 
southern into Kastern Africa. These two extensions are what, in my previous reports, I have 
called '^limbs,^Mn trying to show how the epidemics of the ])ast lifty years have invaded 
beyond tbc limits of Flindosljin. After the occupation of the southern highway iu 1H68 and 
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tho revitalisatum of cholera over Ccnlral India in the apring, I suggeeted the probabdity 
of tbe invaMon of Eustt'rn Africa at the end of 18fi9 or in the early moiitliH ol 1870 by the 
cholera c}nc1emic over the Central Provinces, now nine months aj>:o; and while I write. 
Eastern Africa is being ravaged by cholera, first announced by Dr. Kirk, oi Zanzil>ar, 
in a despatch dated 24th November. The histf>ry of the journey on the northern highway 
ending* in tin? cholera of Kicff, I shall not here anticipate. The Sanitary Commissioner for 
Burmah has becfii employed in Htndying the extension of this same epidemic eastward, from the 
eastern margin of tin? endemic basin ; for his province, and also Assam up to the north- 
eastern frontier, have been stricken by this same epidemic of 1868-09. 


In tlie pages which follow, I shall, first, briefly recapitulate the lending facets in the hiskiry ot 
the cholera of IHOH and of the sjiring of 1869, and ])lucc in connexion with this history the 
anticipations furnished to Government relating to the probable movements ol this cholera in 
Upjier India in the months succeeding; next, I shall try to Irnrne into a narrative the cholera 
history of 1869, and show the extent to which the antiidpations formed W(*re realised; 
finally, I shall notice the aspects of the cholera of the year as disjdayed in relation to communities. 

AllKANGEMKNT OP THK REPORT. 

Part T. — Recapitulation of the leading fiu^ts in the cholera history of 1868 and con- 
nected with the renewal of cholera in the spring of 1869, and the anticipations formed 
regarding epidemic movement between June and September. 

J\irt IL — The history and general aspects of the epidemic cholera of 1809. 

Part in. — The aspects of the cliolem of 1869 as sliown on the afleetion of communities. 


PART I. 

RKCAPrn^LATTON OP THE LEADIXa FACTS LV THK CHOLERA mSTORY OP l«fi8 AT^P CONNECTlft» 
WITH THK RK.VKWAl. OP CHOLERA IN THE Sl*RINO OP ]8«0. AND THE ANTICIPATIONS 
POILMKI) RKOARDING EPIDEMIC MOVEMENT RETWEEN .TUNE AND SKPTEMRKR. 

The map of 1S6S was drawn u]) from the experience of the types of the population, and 
from the registcfred ilt?aths of the general population as shown in tables at pages 14X, 14-9, 
and 158 of the Cholera Report of last year. The registration of Onde was not available 
wlien this map was «;onstrueied, but since then I liave received details for this province from 
Sepiernber 1868 and u general estimate of the cholera deaths for the previous months of the year. 
Taking the registration of the North-Western Provinces alone, the line bounding the 

epidemic cholera of 1868 on the west was clear and well 
WcBtoni Viimi ill the North*W«*Htcm defined. Out of a total of 16,192 cholera deaths in these 
IWucoB of tlic invuaiug cholem of 13,777 occurred in Allahabad and the districts 

lying to the cast and north, and the remaining 2,4J5 were 
distributed over the whole area lying west of Allahabad. So sharply was this line defiiuxl 
that the district immediately to the west of Allahabad gjive but 88 deaths, and Cawnpore, 
115 miles to the west, 67 deaths; and passing further to the south and west, the vast tract 
comprising the districts of Etawah, Jaloun, Iliimeerpore, Bunda, Jliansi, and liullutpore, with 
a. po})ulalion estimated at 2,882,949, gave hut 36 cholera deaths over the whole. 

It was towards the foot of the Himalayas that the cholera of 1 868 appeared in its 

greatest strength. The districts of Goruckpore and Biistee 
registered 4,559 cholera deaths, and it is in connection with 
the cholera of this tract that it is now necessary to refer to 
the cholera deaths registered in Oude in J868. It is the 
tract in the north of Oude that shows the continuation of 
the epidemic from the east. Tlie districts of Southern Oude suffered us little as Futtehpore, 
Cawnpore, and Futtelighur, the adjoining districts of the North-Western Provinces: — 
Statement fthoioing the ejndemic connections of the Cholera of Onde of 1868. 

ChioLEHA Deaths or the General Population, 1868. 


Snppl(>ni(‘iiinry dotatlR nif^ardinp: tlio 
pruviiiee of Oiulc, inid the corrertiojw 
in tiie nmp of 1808 ia rdii- 
tiuii to thoHo di'tailD. 


Allahiihad aiu) IMulriotH to the North. 


Allahabad 

.Lmnpore 

Aziliitrhur 

(joruckpore and Bustee 


622 

1,104 

1,554 

4,569 


Northern and Euetern Oude. 


SuUniipore 

P’v'/nbHd 

<.7UTldHil 

Sectiipore 

Duruich 

Khernc 


H8:l 

941 

774 

851 

856 

40 


Soufhern Oiido. 


Pi?rtahf,dmr 
line Bareilly 
Oonaci 
Luriciiow 

City 

Nawabgunf|;e - 
Hiirdiii 


108 

168 

119 

256 

160 

110 

199 


This cholera we now know from the events of 1869 to have been an invading cholera. 
The westward extension in the north of Oude is likely to be of importance in shaping out the 
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"•eography of future epicleraics ; and therefore it is right that the map of 180S should ho 
corrected in as far us it does not show this extension. 

And this is to be observed. If the line of western exteusion in the north bo jdacod 
further west, and if the results of the registration of the Central Proviin^es be at the same 
time carefully mapped, the eastern area covered by the invacling cholera of 1808 >vil] ap^x.^ur veiy 
little difierent from the areas mapi^ed out in the corresponding years of invasion, namely, 1855, 
1859, and 1803. 

ITie curved line which on the map indicates the limit of the invinling cholera of 180S in 
WeRtorn siitl iiortlicrii limit of the fbe west, skirts the exempted truest south of the Jumna above 
bomuiinj? lino of the invading ciiolora referred to. Intensity of manifestation in this western 
of 1808 ill tho Central Provinces. limiting line ceascd at Saugor, and even at this ]>oini the 

(diolera which prevailed up to the end of 1868 was important rather as a proof of iiivusitiii and 
as a forerunner of a cholera about to appear in 1860, than in its eifects upon the poj)ulaliun, for in 
the Saugor and Dumoh Districts only ‘290 deaths from cholera were registered throughout 
1868. Jt was in the monsoon season of 1868 that these districts were invaded, and it was not 
until late in December (20th) that attention was culled to the occurrence of the Orst case 
in the Bhopal State, a few miles to the south and west of Saugor, which ]»roved the forcruniu*r 
of a great cholera developed in the spring of J861). Clearly delined as was the margin of this 
line stretching from Allahabad to Saugor, it is of extreme interest in tin? history of this epidemic, 
to note the fact that our indices marked cholera in single sporailic cases over an enormous area 
ill the very week of 1868 in which the first European soldier was struck down in Saugi»r. In 
Chanda the first notice of cholera was on the J5th August, in Ellielipore on the 18tli, and at 
Malligaum in Khandeish on the same day. At Morar a single fatal case oeenrred in 
the same week in which the case occurred at Saugor; on the 2()ih a case occurred at Meerut, 
and a few days before (1 Ith) a case was rei^orted from Agra. To the jxjssihle significance of 
this cholera I have alluded at page 152, and the sequel in J869 seems to show that tlie sugges* 
tion then offered rejiresented what actually did occur, lii many, perhaps in nearly all districts 
ofi the Central Provinces, cases of cholera had occurred before this date, in eoiinexioji with 
the spring invasion iroin the etist. It is most remarkable; that after tlie sotith-west monsoon 
had set in, no progress was made by this eastern cholera exee])t apj)arently in the one week 
indicated. Even uj) to the end of 1868, Hoshungahiwl, Baitool, and Nimur had registered hut 
31 fatal cases, while the tract of the Central Provinces invaded in the spring alforded during 
the same period 7,200 cholera deaths. Nor is it to he supposed that the tracts extnnpted were 
those leaat liable to cholera. There are not in India areas more liable to tijc ravages of cholera 
than Nimar and the Chutteesghur Division of the Central Provinces, and both were ravaged 
throughout their extent by the revitalised cholera of lS0!h 


If the line of llie west was definite, not less clearly defined was the lino cutting off tlie 
. . cholera of Juhhulpore, Muiidla, and Sconce from the 

excmptedtractof 18«S lyins immetliaUfly to tl.o oast,— tho 
worst cholera tnict m India. Eight cholera deaths is tin? 
sum of the registration of the Chutteesghur Division for 1868, which in 1S69 afforded 
20,000 deaths out of its sparse population. As cholera prevailed along the northern margin 
of the mapped area of 1868, and had no power to enter the tract south of the Jumna, which 
in 1868 afforded 36 cholera deaths and in 1860 eleven th(»usund (10,075), so on the southern 
and south-eastern margin, the efforts of this great cholera, sitting in all its strengtli from 
April to Deeeinher, and with every opportunity afforded to it except the i)rescuce of what was 


actually essential to its progress in this one given direction, were harmless for evil. A 
year later, 11th May 1869, the season came round in which the essential was afforded, and 
the sessile cholera made its leap into the unoccupied and congenial area. 


Ileasoning from the fact of the arrival of a <*holcra recognised as invading, with the set- 
Kxtptidloti from tlip iiorth-eiuit iuto tiiiff iu of the norlli.*;iiwt moiiKoou, OH 15th O.-toher «t 
thft Ilombny PrefliilciKy of the invatU Bombay, and on 15l li November at Hydiirahad in tlie Madras 
iiig diolorn of 1808. Presidency,! felt justified, although ignorant of the results 

of the registration of the ineliuled area, iu covering with yellow the winde country lying 
t.o the south-west of Ihi? Central Provinces of the Bengal Presideney. The registration for 
the districts of this tract as given in the report of the Sanitary Commissioner for Bombay for 1S6S 
hears out this untiei}mtion in a wondcMTul niunuer, and when tacked on to that for the ailjoin- 
ing districts of the Central Provinces, the coiitiiiiiity of t liegeogra])hy ol* the cholera of the two 
Prcsideiu?ies is perfectly demonstrated, and the history of tin? invasion is capable of being read. 

'J'lie Sanitary Commissioner for Bombay writes, — 

Ahmednuggur appears to have been the district ju'imarily visited and most severely 
ravaged by the disease, which ext<*nded into, and caused large mortality in, the contiguous 
Khandeish District northward, and the Poona, Sholapoor, Sattara, Kulladgliee and Belgauni 
Dist.ricts Houthwartl. August, Si.'ptcmher, October and November were the months iu which 
the disease was most rife. 


** An effort was made to track the disease in its cjnilemie course from its entrance into flic 
Ahmednuggur Colleetorate ; but the oireumstances of sporadic fatal cases of tdiolera eon- 
sfanily occurring in the Ahmednuggur and other districts, and the impossibility of obtaining 
trustworthy information, rendered the attempt totally lutile.^^ 
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Appendix B 


Ocojorraphiciil arrnngomout of tho 
(U'uUiM from cholera ret^wtered in the 
JkMigal and Rombny Presitltjiiciea, 


The cliolera deaths of 1868 seem to mo to arrange 
themselves naturally as is shown iu the table which follows 


Cholera Deaths UegiHiered among the General Population of the Bengal and BomhaV 

PreeidencicB in 1868. 


MSTIUrTS. 

I 


ICaSTKKN OlfTKICTM OK Til K 

N. W. PxoviacKiy. 

rniAXfieporo 

IteiiurcH 

Mirmporo 

Azimfrtiur 

.lounpqTL’ 

OontckiHtrc and Tltifiiou 
Allnhahnd 
VuttRhporo 
i’awnwore - 
FutteUKhur 


DriiTBicni or Oudx.* 

Sultanpore 

F.vznbud 

Oonduh 

Soetaporo 

Itnmii'h 

(Choree... ... 

J\irtalif(hur 
Kao Itttrellly 

OollBli .. ... 

Lucknow ... 

.. City 
NawabinuiKo 
Hurdul... 


OiaTHZoTa or rnx CairYkaL 
Pbovjhcjim. 


Ujwporc 

lleliiapore 

Siimhulpore 


dutibulpore 

Hoonee ... 

JMitndla 

NurHinfrporQ 

Jhiinoh... 

SauKur ... 

Chindwarra 

llaltdol 

HoHhunKal>ad 

Niinur 


Dhundarn 



Chandu 


SOVTURKH DIHTBXCTR OR 
liOMBaX PuKtnOBVCY. 

Alim«dnug(nir 
Poona ... 

Sholapore 

Sattaru... 

KulladirhcN) 

Jtoliznum ... 

Dharwar 


WxiiTBBR OiaTRIOTII. 

KhaztdeiHh ... 

Itombny City ... 

Tanna ... 

Surat ... 

Almiedabaid 
Broach ... 


ScxsnXt 

Kurrochoo Colleciorate 
Other DiNtricta of Sciiide 





CkOLRBA DXATlia ttROIBTBBRJD IV XACU MOItTV. 
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1 
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i 

1 

I 

•0 

f 

i 

U3 

1 

1 

1 

i 

1 

§ 

July 

1 


0 

S 

1 

1 

1 1 

1 


Al 

33 

123 

166 

146 

883 

24A 

878 

827 

241 

87 

00 

2.216 

loiss 

7Wi,277 

20 

30 

169 

171 

228 

444 

18) 

78 

70 

83 

.16 

16 

1.488 

lh'06 

l,nA-Kt]:i 

27 

17 

60] 

312 

676 

m 

128 

19 

29 

4 

16 

3 

2,290 

2T72 

l,»Hfi.H72 

'48 

27j 

23 

AA 

188 

102 

2A8 

248 

2(M 

219 

46 

76 

1.664 

11-21 

1.0IA.427 

6 

7 

41 

169 

19A 

111 

ISO 

386 

77 

.16 

6 

2 

1,104 

H)-87 


17A 

28 

36 

8(6) 

A92 

762 

1,166 

937 

840 

, 97 

29 

... 

4,669 

1.1-26 


24 

7 

12 

66 

119 

6A 

204 

68 

28 

9 

14 

36 

622 

4''W( 


'40 

a 

4 

2 

9 

30 

4 

1 

2 

... 

1 

2 

88 

1-28 

1.1HS.HII2 


1 

n 

A 

4 

9 

10 

6 

n' 

H 

4 

4 

67 

•AO 


7 

11 

13 

6 

23 

H 

7 

18 

11 


2 

1 

102 

Ml 














88.1 


l.V7.< 09 












*»• 

041 


J,lrt7.rtlfl 












... 

774 















861 

I 

77i.«7 













866 


7a7.7:« 













*S) 


9.-i((.nri:( 













ION 

4’42 

7h1',.m74 


... 











163 


724.049 








... 



... 


119 


«»7,499 







rit 






266 


27H.12fl 












... 

150 


H7fi..S7« 











>»• 

... 

no 


9:to,«77 













199 





1 







2 



.1 

) 

630.fin 


1 

... 

2 

1 

1 





... 

... 

6 

V -06 

2HH.29A 


... 

... 


... 

... 



... 

... 

... 

... 


1 

At9,](M( 

7 

7 

1 

2 

148 

671 

1,620 

642 

41 

IS 

... 


2,962 

6470 

421.driO 

2 

2 

A 

4 

160 

414 

742 

291 

17 , 

6 

’ A 

’’*1 

1,6.18 

.18-86 

217,291 


1 


... 

9 

263 

667 

209 

21 i 

4 


... 

1,074 

40 4.1 


"2 

... 1 

... 



78 

260 

176 

03 

2 

"a 

... 

67H 

10-84 

2Ho,r,r>i 

2 

1 


”’3 

3 

5 

6 

1 

1 

9 

... 

4 

34 

121 

490,A.'U1 


3 

"1 


2 

3 

22 

68 

12H 

23 

0 

... 

266 

.122 

2HU.912 



1 

”1 



6 

46 

1 

... 

2 

... 

66 

2-11 

2r*i.9iri 

’ 'l 

* 3 

... 

... 




14 



... 

1 

19 

•76 

427.<)An 


... 

... 

1 


... 

1 



... 

... 

... 

2 

•06 

PMI.9H2 

”• 


1 

... 

" * 


1 


*•" 

1 ^ 

... 

1 

13 

■7b 



... 





66 

H6 

1 


... 


142 

*J’83 

5AH,n9 


... 

... 

”4 

“ 8 

’92 

120 

60 

14 1 

’ H 

... 

... 

291 

A'2l 

172,121 





7 

21 

27 

46 

6 1 

4 

... 

1 

111 

6 41 

179.228 


... 


' ”2 

8 

12 

7.1 

172 

74 

2.1 

6 

! ... 

.170 

•.fl-00 

414,809 



i 



... 

SO 

19 

1 

... 



40 

M8 

onri,AHn 

12 

8 

i 

7 

7 

7 

27 

846 

620 

406 

; 308 

122 

80 

l,fl02 

18*10 

«2.8,949 


] 

2 

1 

9 

0 

4 

09 

276 

216 

100 

8 

NnO 

10-09 

A02,92« 

'”2 


1 

1 

4 


3 

1 

146 

489 

11.1 

29 

779 

14*09 

973,4.11 


'2 







72 

360 

IHO 

6.1 

667 

6-76 

691, 42A 

“ 1 

4 

’4 

'"4 




... 

7 

176 

110 

8 

.120 

4*ri8 

780.AAH 

... 


... 



... 


... 


209 

69 

86 

868 

•4-66 

816,980 

... 


2 

1 


j 

... 

... 

... 

1 

... 


2 

•02 

1,024.166 

6 

13 



4 

4 

n 

229 

2-14 

18 

24 

i 

1 

668 

6-40 

816,662 

1 


"1 

"'3 

3 

2 

8 

7 

1 

83 

60 

10.4 

218 

2-67 

864.021 

... 

1 


4 

... 

1 


12 

10 

169 

218 

6.4 

460 

6-42 

492,684 

... 

6 

”11 

2 

2 

2 

16 

2 


4 

18 

(H) 

121 

2-46 

316,782 



2 

4 

8 

1 





... 

... 

10 


164,893 

’ 1 

"'s 

... 

2 

1 

... 

... 

’2 

... 

... 

... 

1 

10 


1,896.766 

J 23t 

••• i 

... 


... 

::: 

::: 

::: 

::: 


::: 


83 t 
Kune 

1 . 

) 


* The TefiriBt<?ra wo ineomploto fur the drat half of laOd, tho monthly detallB aro therofore omitted, 
t The wiudliifir up of the cholera of lfM 7 . 
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Cholera Deaths Registered amor^ the General FopuUdion of the Bengal and Bombag 

Presulenciee in 1868,— continued. 


mBTllICTS. 


OrSTBICTH OK N. y>. Pbovinc*b| 
South nv ok fioRfiKititra on 

TIfK JuMKA. 


lianda 

Jluiiioerporo 

•Inlomi 

Kt Rwah 

.tlmiiiti 

Lallutporo 


DfRTRirTfl OK THE N. W. PbO* 
VlHCKfi trivo M'XBTOVrnB 
hinx OK 80 K. liOKO.* 


Itarellly 

ltiulR(»u 

S1ia)i,iuhanpurc 
Miiradabiid 
Ktuli ... 

Mviipixirlfi 

AllvKhur 

IMIiiiidMhuhar 

Affra... 

Muttra 

Mepriit 

MoxiitfcniufrKur 

Stfhnrijii)i(iru 

}tf,inour 

iH'yrah 

Tt'rni I'crjurunnahii, 
Kumaon 
Gtiurwul 


Punjab. 


tSiiorHaon 

Delhi 

K hot Ilk 

IfiHNnr 

Siraa 

Kuniiiiil 

rmhalla 

Simla 

Jullundur 

MoHhinrporo 
Khiirtm 
noordMNporo 
Senlkote 
rnirilnup 
Goojriit 
noo.iroTiwalla 
Lahore 
Fnroxeporu 
Montiromery 
3Ioo(tnn 
Moantt'er^hiir 
Dcra tthazf;e Khan 
Ih'ra iNtnacJ Khun 
JhuiiN 
Shahporo 
.Iheliiin 
Huznni 
Rawul Pliidec 
Piwhawur 
Kohat 

Puuiioo 


724.372 

fi20,A41 

3fi7.774 

248,146 


HHtl.HiO 

1,096,306 

614.361 

7(H),220 

926/136 

Nno,.S21 

866.48.3 

690.976 

102.H.31 

«1.H<V2 

H86,7lKt 

248.742 


090,622 

602,013 

6.36.99.1 
484,681 

210.79.1 
610,927 

1,608,9,12 
26,/W12 
78,3.020 
6N,3,i46 
9.3H 890 
744,162 
»0<l.126 
994,1,18 
K32,7ti0 
616,347 
660,676 
770,651 
C33.410 
369,437 
469,780 

296.647 
306,903 
.389,6.3.3 
348.027 
.168,796 
600.988 

.364.324 

699.647 
4f»H,479 
140,209 

287.647 


CironaBA iBaiaTKKiin jn back vonth. 


! 2 1 


< I S 


6.31 

114 

43 

1.37 

61 

HO 

106 

102 

78 

128 

.318 

228 

138 

38 

6 

3 


M-.1H 


>•30 


♦ A larfto proportion of the deaths roirlatorod in thla lurea are erroneoiialy attributed to chulcra. See the romarkrt by the Civil Sur^ecinti 
of tho dliitrictB reicurdinK the refrintration of IHOit, p, 207. 

In this table I have brought topfothor tbe rosults of tho rot^istration of tho Bombay 
Presidency and of Central and Upper India^ maintaiiiin^ tho ([^eo^mphical jirran^i^emoni ot th<i 
different districts which 1 consider io be tho natural one ; and ibis table illustrates what 1 have 
written above reg|irding the goog^raphical relations of cholera in 18CS. 

And before f'Oing further wo may enquire what arc tho motoorolngical conditions under 
Meteorolony Jn relation to which the which an air-convcywl choh-ra. refi.grniKwl even hy thows wh« 
movoment from iiorth-eaBt to soath- attribute the introduet ion to human aji^oncy, as entering th<’ 
went ocourrett invaded area of tho Central Provinces from tho north-east , 

makes its appearance and progress, I find that I have answered this question in notes at pages 
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[Appendix H 


151 ami 155 ; and, jud^ing^ from the history of the meteorology attending^ this and other occa*- 
sions on wliieli epidcmie cholera has crossed the continent, 1 have drawn the inference that the 
capability of ejndeinie advance in the monsoon seatwju from north-east to soulh-\yest, that is 
from Sconce, aMiindln, and Jubbulpore towards Abmednug:f^ur, is exactly proportionate to the 
extent to what. metc(»rolo^ical influences havinj^ as their base the north-east take the place oi 
those liavinof the Bombay cmist for tbeir base. That, in short, repression of the south-west 
monsoon will cause a cholera which we can recognise us ej)idcmic in the north-east, to descend 
towards the south a»ul west to fill the vacancy left owing to the abstmee of the influences 
from the soiilh-wcst normal for the season.* The line from norlh-eafit to south-west followed 
in ISflS was an aerial line, as the geography indicated in the talJe on the previous j>ag(^ clearly 
shows. The influences from the Bay of Bengal pressing stemlily on the eastern flank ol tlu? 
I'holera ke))t it entirely out of the Chiitteesghur Division ; the monsoon blowing up the vallies 
of the !Nerbu<lda and Taptee pressed on it from the west; and hence resulted precisely tlio shape 
whicli we sec on the map, or even in lo<»king at the figures in the table below and knowing 
nothing of the geograjdiical relations involved : — 

TahU Ulmiraihig how Cholera vtores from North-eaul io Souih^wenl ttpon Ihe Southern 

Epidemic Hitjhwat/, 

Deaths of iuk Geneual PovciiATjoN, 180S. 


Hovemont roproxNi'iI liy ontiti'rn innuencoa 
iVoui Iho Huy of IUmivuI. 


llUtr(<‘ls Iti tli<* lino of opiileinio tnovoinoiit 
from iiorth-ouMt tn Huiith-Mroat . 


Movoiiiotit roprowMf’^i !»v woMtoni influeto'OK 
t'niiti the Honiiiay l'uat»t. 


It'lji.i'pon* 

Sui»l)tll|»OVo 


... 3 I .Jiihlmlpoie 

... 5 ' IMuiidla 

Xoih* j SrniUH) 

! Sauijor iumI Dtiinoh 

I Nurt<iiijjpor<‘ 

; Najifportj Division 

■' AhmedtmgjKiir ... 

I Poonah 


2i»52 i 
1071 i 
loss i 

SSSi i 

r>7n ; 

1802 I 

OHi‘> I 


Nimar 

ItoHlmngilm 1 
liaitool 


1 

13 

2 
10 


I 


Th(» cholera inviiding in the spring and making the furiher iidvauccs above 

described, lay thus in the invaded tract at the close of the 
Tenmtmtl^.oftlie oj«a,.mk jouraoy monsoon of ] 868. The devitalisation or dormancy of this 

cholera was then due, and it took place tis I have shown at 
jiage 155, over the whole area of the Central Provinces invaded in the first nine months. Bui 
t?veu in October the head of the cholera invading the Bomba}’^ Presidency retained vitality, 
owing probably to its meeting the moisture derived from the Indian Oeeuii ; and wlien the 
north-east, monsoon set in, this cholera rea<^;hed Poona and Bombay and showed itself also 
In the Nizam’s tcjrritories at Hydejalwid.t But even in the city of Bombay the mortality 
was trifling. The deaths of the city in the last four months of 1808 was as follows : — September 
1, October 0«‘b November 60, and December 1 O t. There is, 1 think, little doubt that this cholera 
>vas in a great iiieasurc repressed, and prevailed at a season when, had its journey ended idse- 
where, it would naturally have lieen dormant. Tin’s st?ems to me to have been a cholera 
which hud for the time revived from finding itself at sea level and in a region bearing some 
resemblanec to its endemic habitat. When I have spoken of a cholera reasserting vitality 
about the 20tli February, it is with reference to a cholera of a region of certain physical 
attributes that T have spoken. When Ave arrive within about 200 miles from the western 
coast in the north of the Bombay Pre.sidency, Ave expect t<» find cliolcni reappearing at the 
same seasons as in the valley of the Ganges, Avliilc further to the north the spring munifesla- 
tion proiMT Is repressed up to the end ol' April or the first Aveek of May. 

1 have suggested the possibility (j). 87) that a dormant as aatII as a vitalised eliolera may 

be actually distributed, or in other words, that choleraic 
Oil.'^lioot into thf- intlueiic'c iiHiv generally j»ervnde a region of any extent and 

manifest its jiresenec by eftects so trifling as to l>c recognised 
only when speidally encjuired after among the population, Avhose deaths are to be reckoned by 
units in place of by thousands, liccaiise of the moving epidemic 1 icing dislrihutwl at an abnormal 
season. I refer to this here that 1 may niak(‘ mention of the cholera of our Pre.sidency of the 
last days of November and of December in 1868, I ]iav(» mentioned the single case observed 
))y the CiAul Surgt;*on of Bhopal, and, at i>age 151, I huvt? spoken of the possible incatiitig of a 
singh^ case oliserved at Morar on the 27th Decesmber, These, and the case of the 26th Regi- 
ment of Native Tiifantry which was attacked while marching south of Goonnh, led me to draw 
t he infeienee, that an offshoot of cholera was directed along the northern epidemic route at 
this time. This observation has been strengthened l»y the inA'cstigation of Dr. Moore of 


* 111 cnimHctiou, hoc rciiinrks nt jmge 228 of tliii* I'eport. 

t Dr. Eawaril Hulfour, Deputy InHiwetor General of the Hyilnrahiut Force, infunnH me that he recopnised 

IhiH 119 uu iijvuiling chuluru, couilug niter the settiug in of the norib*oii8t luoiiHoon. 
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the Ettjpootnna Agency, who, guided hy this wmnrk, found Umt cholera did nppciir :■( this 
time in Iljypootana, near Beanr. And yet again, it is very important in winieetion with the 
history of this cholera in Persia in 1889, to note that on 10th Decomhcr the Medical ()lli<M-r 
of the Persian embassy reports that several cases oi cholera arc reported 1o have taken place 
in Teheran during the last three wetdes.” , 

This rapid sketch will suSioc to show the geography oi the cholera ol the new opidciuic 
. , up to the end of I8G8, and the degree ol' vinilcnee manifcsicti 
over the different parts of the area . V hi ..ally, 

trHot, the weetern division of the cpi- Not'tliorn Intlitt was au CXtMn))tcd »roa 111 ; as, iiHUM'd, anus 

domic area. the wholo of the natural tract wliieh T have deserilied as tin* 

western division of the Ofiidemic area, and also the pathway leading dircetly into it, whivh is tin*, 
tract south of tlie Jumna. Two shadows had been thrown over this western epideinie area the 
one of the third week of August, the other of the last weeks of the year confined to tln^ south and 
west of the epidemie hi^^liAvay. Hut it was tlio dark shadow lyin^ across the (‘jiidemic* tract lead- 
in" into Northern India that told of invasion to follow in 18(i0, and it was in anticipation oi 
the consequences of this invasion that the following w{irning*s were ^nven to Government beiorc 
the events occurred, or in explanation of the phenomena o( epidemic progress in ISGlb 

From the imperfect information ut my disposal re^ardin" the cholera of Lastern Hen^al 

and Assam of 1S6H, I was inclined to believe that an olf- 
Ttivitsion from tho same eiKUfinio shoot from the same cndtnnie source which originated the 
source from Bouth-wcEt to nortU^enst ^1,^ Central Provinces liad been iirojeeted from 

south-east to north-west as far as the Assam rronticr. Jn 
this eonjeeturo T may have betm wroii", and there is neither nfcrord nor rejL?istration to 
help us over tlie diflnMdty. Hut if the forerunners of invasion were not thrown out in ISGS, 
invasion commenced at the earliest possible date in .I S60, and cholera was epidemic? in Lower 
Assam by the 20tli February. 

In the last three months of 180S, the "encral prevalence? of cdiolera oyer Kastern Hc*n"al 
in*iu?atcd soincf-hin^ beyond thc^ manifestafion usual at this s<»ason ; for, from Akyab t ) 
Mymensin;", cholera was universal at this time'. This furnished the? laise whence the "real 
invading cholera of Assam departed tuwaiijs the north-east. 


Throughout the report on the eh<»lera of iSbS, the cholera c.*xisting was asserted to be a 

new cholera and an iuvadiii" ehol(»ra, destined to have a life 
KovitflliEatloiMif the iiiviicfinK i,orio(l in Upper India beyond that of its invsent existence, 

of 18 G 8 in the «pnnff of invasion. 

As regards the invasion of the Central l^'ovinees, 1 wrote ns (ollows (]>, 117) : “We recall 
th(? invasion from tin? <‘ast of tlie cholera of lS<i3, arnl tlci gate by which wc traced it 
entering to become tlio great eliolera of the Central Provinces ol 1 Poland ISbo. * llie 
infci.'tion of these saino disin<*fs early in ISfiS, added to the indications of the bursting forth 
of cholera from within the endemic area, leads me to believe that in the ]>lienomena wt* 
cannot but recognise? the sne(.'<*ssion of a new inv^asieii to that ot I'Sfnl, a?id one not due to 
any portion of the cholera of IStili and 1807.^^ The invading eliolera of IStiS of the Central 
Provinces furnished a register of 7,5l);l deaths ; in 1801), the year sneeeeding the invasion— the 
year of revitalisation — the number ot cholera deaths registered was oo,S*.)7. ^ cry early in 

1809, it was evident that the cholera from the east had finislieil its journey along the tra«*t 
which I have calletl the southern epidemic highway. In Nimar ami Uosliungabad cholera 
existed even in January, and 01 deaths were reporte<l from these districts ; and towards the 
end of February cholera became revitalised in many districts ot tin? C^entral Provinces. 

Hie statement on page 155 carries up the narrative? to 3r<l April IS()9 ; and tin? ])aralle/ 
passage relating to the ivappcaranee of tlx? cholera of 181)3 in Febrinirv and Alurch 1<S(> I over tlx* 
same ar(?a will be found at page liiO, in which the state? of the districts up to the JiSth Alar<?h 
1864 is reported upon. At the very earliest dale at which it could reajipear, cholera became 
epidemic in the extreme west of the Presidency; thus, at Sirdar]y>rc it was on tlx? lOtli March 
that the epid<?mic commenced. Hut a month earlier than this the Military Autlioriti(?s at 
Goonah rc)»orted cholera to be pr(?vailing in various gangs of labourers in the vicinity a 
cholera derived probably from the invasion of December ; for it is not to be overlooked that 
it was here that the 20th Kegiment of Native Infantry got cholera on the last days of 
November in 1868. This was the first appearance <.f a great cholera which covered Central 
India Proper up to August. Hy the end of AI arch cholera Inxl begun to sliow itself in 
Gwalior. Major Thomson, writing regarding the drainage ol Morar, says: “As soon as 
rain fell, which it did towards the end of March, the ground began to steam, and the huropean 
troops were attacked with clxdera.^ In relation to this observation, it i" ot importance t<^ 
recall the single cjise of cholera at Morar in the end of December, and the antieipatioiis founded 
u|>oii the fact of its oeourrence, — page 151. It was about the 12th April that cholera showed 
itself at Ajmero, and regarding the opinion which I offered as to the epidemic rolaiious ot this 
cholera, Dr. Moore observes : — 

“If Dr. Bryden's theory is exirrcct, the cholera of Rajpootana in 1869 must have 
been a ^revitalisation’ of a former epidemic. And liero I am bound to mention a laet 
afiparenlly corroborative of bis argument. At page 151 of his report. Chapter VII headed 
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Characteristics of the year 1868 on the northern epidemic highway,” the follomng note 
appears : ** The occurrence of cholera in Ajmere (iu April 1869) might be considered by 

some only as caused by a northern extension of the cholera of Malwa of November and 
December, but 1 attribute to it a significance beyond this. 1 tliink it not improbable that 
an ofltfh<K)t of southern or south-eastern cholera was directed into this route in December 
1868, which is now becoming manifest.” And a reference to the map shows cholera occur- 
ring in the liurr Pass in the month of November 1868, and this must be regarded either 
ai< a remarkable coincidence, or otherwise as directly supporting Dr. Bryden's opinions.” 

It is, I think, a point of vital importance in dealing with the history of the epidemic of 
Slg..W«.ncoof thcg«wr»phyoftLe 1869, to keep clearly in view the history of the movements 
rovitnliHed cholera of the Hpring of of 1868 and the maiiitestutions ol the early montns m tbe 

cost, in the Central Provinces, and fur to the west in Malwa 
and Bajpootana. These teach us how cholera skirting round far to the south found its way 
by the circuitous route of the southern highway to the extremity in our Presidency of the 
northern e]>idemic highway, leaving all the easteni portion of the same norlhern highway 
uno(*cuj)icd for a whole season, from Ajmere eji8twai*d to the punillel of Allahabad. . The 
occupation of the northern highway by the eastern cholera at tbe normal season iu 1869 is to 
be studied as regards all its phenomena apart from this appenranee of cholera at its western 
extremity. Tlie invading cholcni must be found entering the excmj)ted area south of the 
Jumna iVora the east, and j)rugressiug along tlie northern highway until mingled inextricably 
with the cholera of November 1868, revitalised iu Miirch and April 1869. And intimate 
although the blending be, we shall, I think, be able by eonsulting the history of previous epidemics 
to show clearly that in dealing with both we are dealing with two things tangibly distinct. 

The yellow patch of 1808 lay across the epidemic highway. The tnwtk of the cholera 
First mo v(?iiK*nt. from out of tlioarua nf 1 SC8 must t)t necessity bc orosscd by iufl lienees from tbe 
covered 1808. The ofcnpation of Gangetie Provinces or from the Bay of Bengal seeking to 
thtt triu-t lying south of the Jiimiia. reach the westicrn division of the epidemic area; and we 
looked anxiously forward to the occurrence of cholera within the area exempted in 1868, 
knowing that the sjiring cholera was due in these districts, and that about the 20th May move- 
ment was to he drcailed, as in former epidemics, for an indefinite distance along the highway. 

The Sanitary (>oramiHsioner for the Norlh-Wcsfcrn Provinces was retjnosted to forward 
intimation of tlie fact in the event of Jliansi, Lullut|>ore, Humcerpore, Jaloun, or Banda 
being invaded from the oast in tln^ spring. The event turned out as below tabulated : — 
Occupalhn (\f the JUsteni portion of the Northern Kpldemic Highway in the epriiuj of 1860. 

HkoISTKHEI) CuonKIlA DkATHH among THK (iKNEIlAL POPULATION. 
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What followed in Northern India will be explained afterwards. Movement on the northern 
Kr,mt,dcd 01 . the roo- hi^'hway did occur as anticipated and at the date of our 
grapiiy of tlx* fhoicra of the Mpring of anticipation ; and it became necessary for the Sanitary 
nfjor ^\u^ first uiovoineui of the Commissioner to give warning of what was tbr(|atened in 
yfnr iii occurrec . Northern India when the limiting line on the west of the 

yellow piilch of 1 868 was broken through. 

On 18th June, the Sanitary Commissioner addressed the Government of India in the 
following letter, from which those parts only arc omitted which had reference to special sani- 
tary arrangements that might be required to meet the emergency : — ^ 


** The occurrence of cas^ of cholera which have been reported during the last few weeks 
Lett 4 jr from the SaniUry Commis. among the troops at the stations of Dihapore, Allahabad, 
Hiiiiii'r in untidimtioii of the movement Scetaporc, Fyzabod, Agra, Morur, Saugor, J ubbulpore, and 
of cholera over Nortiiern India with JuHuiidut* shows that the area under epidemic influence is of 
.10 monsoon <if 1809. extent, and leads to the most serious apprehensions that 

the disease may become more prevalent later in the seaaon. When the facts of the case are 


* Tliio letter appoaro at length in the Proceodiiigo of the Sanitary CommiMionor for 1869, page 596. 
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compared with what took place in 1856 and 1861, these apprehensions become still more 
serious, and there is i^rave reason to fear lest the very great loss of life which occurrcil in 
those years may be repeated in 1869, 

" In the accompanying memomndum Dr. Brydcn has shown tlic parallel between the three 
years, and has pointed out the gi*ound6 on which he has reason to believe that a sevt^e epidemic 
of cholera is to be dreaded. The point is also further illustrated in the annexed statement 
showing the daily number of deaths among European soldiers at the places attacked in 1856 
and 1861. 

If the conclusions at which he has arrived after a patient study of the fuels of previous 
years be correct, there is great reason to fear that the troops in the following stations will 
be invaded by cholera, and that in those of them where it has already appean^d it. will lu*c<jme 
more prevalent in the coming months of July, August, and September: — Allahabad, Cawiipore, 
Lucknow, Meerut, Delhi, Muttra, Agra, Morar, Jhansi, Saugor, Jubbulpore, Umballa, Feroze- 
pore, Meean Meer. 

If this anticipation should* prove correct, and if the disease should assume a virulence 
such us it showed in 1856 and 1861, the loss among European troops cannot fall far short of 
a full infantry regiment— not to speak of the casualties am(»ng women and children, l»i 1S56, 
out of a strength of 21,304 British soldiers in the Btmgal Presidency, 704 died from cholera. 
In 1861, out of 44,879, the deaths from the same cause were 1,065. 

Under U^esa circumstances, I venture to bring the subject to the attention of the 
Government, in the hope that some mensnresfor meeting the epidemic may now he chwised, 
and that in the event of cholera attacking the stetions indicated they may be carried into 
effect without delay. 

‘^In the tables appended the statistics of cholera among European troops at ten different 
stations between the years 1859 and 1868 arc given. From these it appears that at Allahabad, 
Cawnpore, Lucknow, Morar, Agra, Meerut, and Meean Meer cholera is invariably most 
prevalent in the months of July, August, and September ; and that when a few eases (it may be 
bi^. one or two) occur in the early months, they are almost always followed by an outburst 
later in the season, but that this outburst may occur even when no such premonitory cases 
have appeared. 

'' To those tables, which indicate some of the stations which suffer most persistently from 
cholera, I have added tables to show the remarkable immunity of Sealkote, Rawul Pindee, and 
JnlluTidur. To them may be added lloorkiM% where there has been no fatal case among 
Europoarl troops since it was occupied ; Mooltan, where there have been but two cases since 
1859, both ending in recovery; and Campbellpore, in which no case has yet occurred among 
European trooiis. 

The benetitiS of moving into camp have, I believe, been sufficiently cstablisbed, but the 
principle it involves might be carried out still further by endeavouring to move away from the 
infected area altogether. Our knowledge of the laws which govern cholera is not yet. so exact 
as to enable us to say with anything ufiproaching to certainty what the exempted area in any 
given ease may be ; but jmiging from the facts whicli are available, and setting all theories 
aside, there is gi:H>d reason to hope that by moving troops into the neighbourhood of those 
places which have iiitherto preserved such a remarkable immunity from the disease good 
results would follow. And I would therefore propose, for the serious consideration of the 
Government, that in the event oi’ European troo])H being attacked at the stations in which an 
epidemic is anticipated, they should be moved to one or other of the localities indicated, in 
which experience has sliown that they are more likely to escape. 

^ ^ ^ ^ ^ 

I make these suggestions fully impressed that it is very difficult, perhaps impossible, to 
say beforehand what course the cholera may take, and to what extent it may j>revail, and, 
further, that the measures recommended may firove a failure. I have therefore placed all the 
facts before the Government for tlieir anxious consideration. If the fears for the European 
soldiers during the next few months sliould happily prove groundless, no U(*tion will be 
required beyond jireparing to meet the danger. Should cholera prove epidemic, it is best that 
measures should have leen taken beforehand, and that a decided movement in a detinite and 
predetermined direction may be tried as the best means calculated to avert a very heavy 
mortality.^' 

Thus the Sanitary Commissioner wrote in the middle of June, and at this time the 
Gm>gnqiWc«l popitioii of the chol**^ printing of the first section of the Cholera Report was 
of the epidemic na miogiiiged at tlie completed, and the following were the anticipations contuin- 
time when thin hitler wa# written. gj Jn gnii,] paragraph 

The cholera history of 1 868 teaches us clearl}’^ what wo have not been tanght hitherto 
with sufficient precision, namely, the method in which the southern epidemic Indt is crossed 
from sea to sea and the time occupitxl in the journey. It teaches that in the year of its 
breaking forth (from within the endemic province) cholera may have extended indefinitely 
to the west in India, and without the affection of our Northern Provinces having taken place 
at all. * * * The great cholera now in progress in the Central Provinces, and which is 
epidemic also over Guaserat, is the exact counterpart of the cholera of 1864 followin^^ the 
invasion of 1863 ; and wo shull wait to see whet!:er or not it is destined at the close of this 
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year or in the spring of ]870 to transgress the boundaries of Hindostun and to make its 
ap{>earance in Arabia or Syria or in Eantern Africa. Tbo occnimtion of the northern highway 
has occurred in the Rjiring of 18(h); the (brerunners have been thrown forward into Northern 
India as fur as to Jullundur^ Sealkoie^ Lahore^ and Mooltun ; and even those who know the 
plienomcna of invasion only from personal and local experience nwgnisc that the invasion 
of the Northern Provinces is imminent.” 

The j)rinting of the second section of my report was not completed for some weeks later, 
and several months elapsed before it was submitted U) Government; and during this jMn’iod, in 
writing niy anticipations, I was forced to qnott! at length several passages wliich I shall herts 
omit, referring to them as they stand in the report itself. 

llu? following is the meinorahdtim whhjh aceoinpaniod the letter of the Sanitary Com- 
missioner of iHtli June:— 

** All anticipations regarding the epidemic progress of cholera must be drawn from 
Moiiiornndnm wliicb nccoinpanicd parallel history. Ill India parallels oticur in such a form and 
till? Siinitury Commiasioncr’a luttcr of repeat thomsclves BO Constantly that we have no difficulty in 
18 th June. coming to the conclusion that they occur in obedience to 

natural laws. We study the sequence of events therefore not as if the occurrences were mere 
contingencies, but in relation to their subordintiiion to natural agencies. 

'' The nature of the agencies which regulat-e distribution and the data from which the 
laws of distribution arc deduced 1 sliall not allude to. I shall simply state the facts of the 
geogra})hy (jf the epidemic now in motion, and place beside them the parallel facts of previous 
epiileraics of which wc know the career subsequent to the date on which they had a similar and 
parallel geography. 

* * * * * * ^ 

Here followed a sketch of the jirogross of the epidemic of 1868 and the spring of 1869, 
such as 1 liJivc* given above. 

********* 
Cholera does not appear in Northern India either by invasion or when awaking frfim 
a state of dormancy before the 20th April in any year. In the south the revival takes j>lacc 
some weeks earlier ; and this (diolcra of revival, cominejioing in March, lias universally re- 
appeared over the tract affected in 1868. 

** The cholera now prevailing over Jhansi, Agra, Gwalior, and parts of Rajpootana is 
immediately derived from the same emanation of endemic cholera ; whether it be a portion of 
the south-eastern eliolcra of the Central Provinces or a direct movement out of the countries 
lying south of the Ganges and Jurnna is a point of secondary importance. Wc want to know 
the signiticance of the invasion of Agra, Jhansi, and Morur in May with reference to the 
subsequent movement of the invading epidemic. 

** I shall speak only of the invasion of our pTCsidcncy from 80" east longitude westwards, 
since this is the tract bi which invasion is confined wlicn cholera progresses to the north and 
north-west from the countries lying south of the Jumna. I do not say that invasion is not 
due this year in the Gangetio Provinces, in Ondh, and in the eastern half of the Doah ; hut 
the direction from wdiieii such a cholera invades is different, and the history of either provin- 
cial cholera must be scqwirately considered. 

Invading cholera is rejwesscd out of Northern India in May ; and when invasion does 
take place in May it is represented in shadow merely. A cholera reappearing after invasion 
does occasionally appear in power as in May 1857 and May 1867 ; but with tin’s question wc 
Jiave not to deal at present. 1 have to show, if the heralds of invasion have heon tlirown 
forwujrds, what may he expected in their roar. 

** Th(3 following table illustrates the simple fivet, that in the nine years 1 S5S-66, 14 European 
soldiers died in the area now threatened with invasion in the six months from January to June; 
while in the three months following — July, August, and September — 1,603 deaths occurred 
from cholera : — 


European Army of Cenfral India, Agra, Meerut, and the Punjab, 



CiioLKRA Heaths, 1858-66. 
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“ To tiik(.* an illiistraliou from tho experioiioe of a siuj^lo (•auiotnuent. lu tlu* tjase nt‘ 
Meerut the slmdow of the Hpriri^ cholera and the suhstuuco of the monsoon cholera has been 
represented in former years as follows : — 
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It is ahoilt the ‘20lh May that a cholera destined for the invasion of Meerut and the 
Punjab Generally appears south of the Jumna and invades the A^tjv Distric^t. This was the 
ease in 1818 and 1850 and in many inlerveninjr epidemics ; and it was at this season that 
ill the same districts the invading cholera of 1800 was revitalised in ISO] preparatory ti» 
the invasion of duly/' 

* * * -a -X 

Here folhiwcd a sketch of the epuhnnie history »d‘ 1850 juid ISOO in tin* sontbcni 
districts. 

***** 

• “ 111 1807, the cholera of the year lirst appeared at !Morar on 00th May, l>nt we have no 

ri^htto eoncliuie that hceausc the monsoon manilestation wms so iriHin;^»- in IS07 in this 
station, the same thin;< will occur in this year. In 1807 Alorar was on the ed;^T of the 
ejiitlemic area of the year, Jhaiisi heinjj^ altoj^ether beyond the epi(k*mic hoiindary. In 1800, 
however, Moral- occupies the centre of the area of invasion, as in 1850 and 1 SOI.* There 
is only one eircuinstanee timt may possibly ^ivc a mure 1‘avourahle as)>ect to l.lie monsoon 
eholera in this rej»-ion. It is this, that <*xtcnsion has taken plaee far tu the wcstwanl — how 
far we cannot tell, hut if Persia is invaded before the close of 1800, such invasion will be only 
consistent with jirev ions hUtory.t Nusseerubad and Ajim‘re have been reached; and this, on 
every occasion, implies tin; uninterrupted spread of epidiMiiic cholera from Bengal Proper 
to the extreme western limit ol' our Presidciiey. Had this limit not been reached, 1 should 
have dreudod the location of cholera in a ])ositioii uduj)t.ed I'or invasion and violent iiianifesta- 
tioii with monsoon iiiHuenei-s even more than 1 do. For when a natural barrim* slops Ihe 
proj;ress of cholera, it is u]»t to sink behind it in ejiidemie strength, while, if the swee]» of 
the cholera wave is uninterrupted, d illusion freipiently occurs in place of the settlement of 
the eholera. Thus a cholera lU-oj^ressiny^ from the east in May showinj^ its advance on what. 
I have termed the northern epidemic Inj^liway, having; manifested its presiuiee at the frale of 
exit in the west of our Presidency, is less likely to he found in ]>ower two months after- 
wards than if ik» evidence of advance up to the western limit had been shown ; since the vt*ry 
materies of the epidemic may have lieeii removed, which, il’ the proj^Ttfssin^^ miasm had ]»een 
stxjpped in its westward career in the Aj^ra, Jliunsi, or Moral- Districts, would have followed 
out the exact course of the epidemics of 1850 and ISOtl.J 

'' The cholera of 1850 was such a cholera as I have described. Here was shown the 
alVciitioii of the Central Provinces, as in 18t)8, in the year precediii;;^ the appcarane»j c»f the 
cholera on the northern epidemic Iii^hway. But this cholera made no j>i-o;^ress towards the 
North-West in 1850; it affected A^-ra in 1851 and then progressed and was heard of in tlm 
spring- of 185-2 as the cholera of Kumaon and (ihurwal, and in Septimilier :i< the j^-reat cholm-a 
of Doyrah and Umballa, after which the epidemic died. * * * cholera rcuelu?d 

Aimcrc while repressed out of the north-west of India. 
■'***** 

'*The chances in favour of and against invasion in force, stand thus (ISlh June): — 

*" 1. The body of the cholera invading from the east may have passed on as a body to a. 

geographical limit which renders its entrance into Northern India an impossibility, being out 
of the line of the essential vehicle. 

2. The cholera may not have passed beyond the gate of oiitrauce, but tin; failuri^ of the 
monsoon may, as in 18d7, 1850, and 1H(50, cause the material of the epidemic to become 
anchored for the.yeur to the districts in which it bus already uppeured. 


* Sou tnble, 232, lihowiug thu mutiguou cbulem uf 18()U. 
t Stre Part II, papo 221. 

J S 4 H! tliu aiiticii)ations regarding the cholera of 1870 founded mwii the higuiticaucc ol Ihc name phcnomcuoii, 

itiii for ihe wjcoiidary movonu'iit in Him llMt wivk of Sepkmihcr IHIUJ Uio piinilh*! here tiuggosted would luivr 
hwui nlnioat c•ou^l»letc. No amtuiiii <»f iorcMight could predivt the pmlmliility of i*utli hu occurrence j licrc it wns 
unticetl uicivly a» an event tlint might l»o^f^ihly mvur, liccuuw' the same thing liad iVciMincil Iu Imit, 
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3. If before the be^inniii]^ of July the districts south of the Jutnnai which for the two 
jmst years have been an exempted tra*‘t, are re-occupied,* the chances are that the North-West 
will not escape. In making this statement the jwriillel of 1865 mast not be overlooked when 
the aura only of the great cholera of these districts jiussed to the north-west as far ns to 
Ferozepore.t 

4. .If invasion does occur wc need not exjHfct it to extend beyond monsoon limits. This 
cholera should not reach beyond the Jhelum, even with the most favourable meteorology, and 
Sealkote should also esca])e us in 1856 and 1861. I'he Jullundur Doah escaped o'l the occasion 
of both invasions, in 1856 and in 1861. XJmbnlla was not reached in 1856 until the fith 
Se])tcnih *r (the day on which the freat epidemic of 1S52 also broke out), and tlien five 
deaths in all occurred among the European troops. The hill stations escaped entirely in both 
invasions, and not a man died in September lS5ii, although eholeraic symptons showed them- 
selves in all (»(■ the adjoining hill stations among the men. 

5. ] f the great area suffers as a province, cholera will continue to manifest itself up 
to tlie third week of September ;J and there is no difticulty in ])rodicting,that if invasion 
hecfuncs evident, twery station of the area will he liable to attack between the date of invasion 
and the date of the deeay of the vitality of the invading cholera. 

*'We scarcely rccpiirc to he reminded of what the results are likely to he in 1869-70 in 
tlic event of the body of the epidomie being thrown into the present nnoccujiied area. .The 
events of 1845 and 1846, of 1856-57-58, and of 1860-61-6^, teach with precision what the 
se(pien(*(? of events will be, and aifovd an estimate of the ])rol)al>le loss, which we ought not to 
regard lightly in looking to the elianees of the next three months and in discussing the 
measures best adapted to meet the events of tlu* epidemic 

* * * * * 

Here followed the description of the areas generally exempted in primary invasion as 
given at pug(‘s 52 to 54 ; and atlentioii was called in ]>ariicnlar to the area west of 80" E. 
Long., lying between the eastern und western divisions of the epidemic area of the Pres*!- 
deney, as a tract of comparative exemption. The coiuiluding paragrajdi of this memo- 
randum was as Ibllows : — 

‘Mf certaiu portions 6( the area threatened wnth invasion enjoy comparative immunity 
others ar(‘ marked with ilu! blackest shades on the cholera map, where persistence in power is 
indicated up to the very lutest date to which it is possible for monsoon cholera to survive, 
Meean Meer and Morar are stations of this cIiish in such an invasion us that now in progress. 
Although tluM’e were no European troojis at Morar in 1850, the description given of the 
character of the cholera by Dr. Kirk leaves in rny mind no doubt that had this station then 
been occupied, tlie deaths would on this occasion have been reckoned by the hundred. Put we 
must not <»verlook that over and aliove all general causes Uuidiiig to increase the power of 
a local outbreak, there are causes inherent, in the material which raise the ratio of attack in 
the ease of tin* liuropean regiment, which seioiKM* lias not yet taught us to remove, and, there- 
fore, it is that the object of all measures should be as far as possible to remove the chance 
of infection.^^ 

On 2Sth June, the Quarter Master Genenil of the Army by order of His Excellency the 
Commander-in-Chief addressed the Sanitary (Commissioner as to the movements to be reeom- 
mondial suitable for the cantonments likely t-o be affected. 


on tin? i)roffrc8a of eholpru 
lip Id tlie iniiMlo of Aua'iiHt chIIpiI for 
nftor tlu‘ numsoDii onthroaka of tlio 
^oar liud iie^nn to a])poiir. 


Ey this lime the lull in the manifestation of cholera had taken place which marked 

the interval between tbe cbolera. of the siiring and the eholcra 
of the monsoon. Eiit in the third week of July, the sudden re- 
apjiearance of tlie cholera over a great area showed that th(» 
signiticanee of the spring cholera had not been misappre- 
hended. On the 13th August, the (fovernment of India onltMvd the Sanitary Commissioner al 
once to proceed to visit the different stations affected, and at the same time a report on the 
jirogress of the cholera up to the latest date was called for. This I submitted to Government 
on ISih August. To save repetition, the facts regarding the epidemic spread of this eholem 
which liave already been mentioned are here omitted ; these funned the introduction to this 
special rejiort. 

I may, however, place here an extract from a report by tbe Sanitary Commissioner for tlie 
Central Provinces, which was ineluded in this introduction, lajcause it seems to me U) indicate 
well the asjiect of a cholera appearing over an invaded area by revitalisation in the year follow- 
ing invasion. Writing on 12th June the Sanitary Commissioner for the Central Provinces 
notices the epidemic outburst (»f the spring months thus : The disease lias not spread from any 
one definite centre. In every district in which it is now epidemic, rei>orts have been first 
KM'oived of outbreaks in small villages often at a distance from the large centres of jM)pu]atioii 


* Thin lisid uli-pncly occurred, ultlionpli w«* wen* ti«t ut the time nwnre of the fiict. 

t On tli(‘ diiy afW thin WMN writ4-f"ii (lUtli Jmu*). tbe rep^^irt of Ibe previilfiirc of cbolern in tbe billH Wvond the 
.'^ntlodpi* b'd me to iimke Hjipritil iiupiiry into itn origin Tlio of my inquiry \vn«, that. ] dpiiTtnined tbia iih well 
itH tbe eboleni of llniritRur and SeiilkoU* of tbe Bume )KTi(x1 to tbe iininifeAtution of an ollklioot from tbe elioleru ut 
(’cntral India, wliieb wan Meun*ely felt, in tbe iiilerveniiiff iireu. S4*e I'nit II. 
i Sue page 215 and table on 232. 
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and the main lines of eommumeation ; and in some instanc es similar ouihivaks have occnnvd 
almost hiriiultaneoiisly in diiferent parts of the same district/^ 

My report was continued us follows : — 

“ in the stations of tlie cast, this cholera showed itself as early as Mar<*h. The (diolevu nl 
IT. M.s^ 68th Iteg^iincnt, stationed at Allahabad, commenced on 21st March, This is a very 
usual date for this locality. It was on the 22nd March 1867 that, the outbn^ak cornnuaiced 
in the Jail at Allahabad, which indicated the epidemic movement from the east ol* the epideini<j 
pre(*cdinjf that now in progress. As early as the 6th March a violent; oiitbr<*ak at tlu‘ village 
of Akhorce in the Mirssapore District was reported. On Ist April the first doath was reported 
from Juhbulpore; and on 22nd the Hrig^adier General Commanding at Gwalior annoiiiieed 
three fatal cases between the 6rd and the date of his letter. Cholera was reporteil in the 
Naj^fode Cantonment on 16th April. On 20th April cholera appeared in the Sectayion* Canton- 
ment, havino^ been epidemic amon^ the native population from the 26tli. In April the Mhow 
Clanton rnent also became affeett^d. 

In May tlie only cantonment attacked was Sau^or. On 1 lib two fatal eases of cholera 
were announccMl in the 7th Fusiliers, and on the evening of the I6lh 16 fresh eases oeeiirred, 
of whieli 7 had diinl at the date of the report (I7t.h). 

‘'The distribution of the cholera of the Furopcan army 141 to 61st May will he sctni from 
the following statement*: — 
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“The fatal ease report.ed from Jullmnhir on 12th May has been repirded as doubtful. 
I look upon it as a trin* forerunner of invasi<m ; the more so, Ix^eause in 18(>t) similar eases 
were seen in the same montli in stations oj’ the Punjab, ^ivinj^ warning of the movement of 
cholera which was taking jilaec in t.lic Central Provinces. 

“ It is evident that about this date cholera w^as in motion over a wide area. It was on the 
evening ()l‘ the JOth May that the 7tli Fusiliers, stationed at Saugor, were so heavily 
stricken with ehol(‘ra. Almost iit the same time cholera n^-appeartHl at Morar, The HrigndiiT 
General Commanding wriL*s : — “ In eoneluding my report up to 6()th A])ril, 1 ex}>ressed a hope 
that the <‘.pidernie had siihsided and that we might look forward to the disappearance of cholera,. 
This hope was almost borne out during the first 1 7 days of May, as only 5 cases occurred. 
But on the IStli and 19th there were 3 easi»s in the fort, and on the 17th a case had app(‘ared 
in the Heavy Battery. The Ofiiccr Commanding at Seepree also rc]n)rt(Ml that there were 
numerous eases of malignant cholera, and many deaths among the natives in the Ba/aars and 
adjacent villages. 

“Ill the last week of May cholera was again in motion, invading UuM*oun try south of the 
Jumna, which was, in 1868, an exemptiMl tract. From Banda 293 deaths wen* returned in May, 
and 1 15 between the 1st and 12th June; Lnlliiipore was entered in the week ending 29tli May 
am! 47 deaths were registered up to the 5th June. Among t iui native troops at Agra this cholera 
of the beginning of June showed itself, and it appeals to have been universal along the tract 
which I iiave designated the northt?rn ej)idcniie highway. The Deputy Insjwctor of the 
Agra Circle writes to mo, dating 14tli Juno, as follows: — “There has been a groat deal of 
cholera in the city and of a very fatal type. * * * I have eholeni in almost all this 

einde. Yi^tenlay I received a report announcing its advent at Jhaiisi, and its violence at 
Beaur and Deolee is very great.^^ AVlicii a moving cholera has reached so far to t he west 
on this track its limit is not generally foumi in ITiiulostan. Its appearance liert» is followed 
by the outburst of cholera in Seinde and Persia, at an interval of a very tcAV weeks ; this 
ha])})ened in 1860 and in 1867, and in July of tlii.s year the ouihreak of cholera is again 
auiioune(‘d. 

“ The distinction between the cbolera of tbe spring and of the monsoon w as pcrfin^tly 
^ ^ . inark<Hl in tlic European arm>' taken as a type. Not a 

^ single case, in a man, woman, or child, was announced in 

the week ending 15th July; and the Inspector General, Her 
Majesty^s British Forces, intimates that his weekly rejmrts will be disc^ontinned. In tbe 
return for the week ending the 8th July the case of om‘ w’oman only ivas entered, who had 
been attacked in that week (in the Battery at Agra). The return up to 25lh June showed 


♦ TIiIk statLMiiriit JuhI reiiTonce to iiU’U only, luid vvtt« drawn uji I’roui eteual returns. The totah ure defh'ient 
hy 5 tidiiils£(iouA and 9 deaths. 
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tliat, including; inori, wuiikmi, and trliildren, 209 persons had been attaeked, and that 124 deaths 
had oeeurred. In tlie six weeks btstweeii the 1st June and the middle of July 40 cases and 
20 deaths oeeiinvii. 

“ The lust ease of spring eholera appeared aiiiun^ the European trooj^s in the statiojis 
inentiuneil at the follow inj 4 * duU'S ; — 

Ailalmbad ... ... ... June 21st (68th)* 

tlul)biilpure ... ... . ... „ 24th (2- 12th). 

Suuj'or ... ... ... „ 5th (l-7th). 

eWnpore ... ... ... „ 18th (10th IluHSurs). 

Seetapoiv ... ... ... ... May 20th (2-t5(Jth). 

M»)mr ... .. Juno Uith tlOOrd). 

Lucknow ... „ 18th (02nd). 

Kxperienee teaches us tliat a bad cholera fd‘ the sprin;»* is followed as the rule by a worse 
,, , . cliolera duriuj^ the prevalence of the tnonsoou, coininencinff 

about a lortiii^lil. alter the rains have set in and termiiialing* 
throun'hout the numsooii area about the 2t*th September. 

“ In the i,al>le which follows tin? stations atlectcd and the dates of the commencement of 
the monsoon cholera are shown: — 

Mdn.suon (bioi.Kiu OK ISOO. 
f Jui rofnhtu . irmif ) . 


Mouscou cliolera of 18(»0. 


Stutitiii. 
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1>('U*I|R. 
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1. 
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2Hth 

15 

Morar tiiul ( Jwjilior 

August 2ml 

21 

.lluillM 

8tb 



... ... tlulv Itlst 


Allabiilwil 

‘ 22ml 

:io 

OlUVIlJIOlV ... 

.. ... llMli 

ir» 

Lucknow ... 

2Stb 

72 

Kyzabuil ... 

August Util 

10 

Subathoo . 

„ otli 

1 


Tulal 

I7ir* 


Ill the pag’cs which followed, a .sninuuiry was g:iven showinj^ the daily progress of cholera 
at each alfectcil station from tln^ date of the rc-appcaraiiee of tlie eholera, derived from the 
reports of Ofliecrs Conimaiulin^ and from the intimations received at head quarters by 
telegraph. These are here left <.nit as havings no special bearings on the g^ciicral history of 
the epidemic. 

lloug’hly <*stimat<‘d, the European army lost uj> to Ibtb August ^iOO individuals, includ- 
ing men, women, and chihlrcu. 

The r(?port of 18th August ended thus : — 

I may, in conclusion, show w’liat has been up to the present the geog*rapliieal distribution 
..... „ , . . <d’ this (diolera, and try to state what are the anticipations 

of to i(B i-arwv duriiis; tli« reinaiii.ler of the chok-rii 

imwurdH. Season of IhOU wJiich the study ot j)anillel epidemic history 

• sug’gcsts. 

In the first place, it is obvious that tlie epidemic line which 1 have found constantly to 
separate eastern from western infliiciiees has not been overstepjied. Every station east of 80*" E. 
Long, has suficred, while as yet Meerut and lioliileund has remained an exempted area. 

-But as soon as we pass to the south ol‘ the Jumna, the cholera sweeping the great 
northern highway has no western limit. From Chota Nagpore to I, he western limits of 
Kojpootana the invasion of 18()9 has been universal j no station has been exempted. As 
in all previous epidemics, the stations of this tract have jiroved index stations. From the 
cholera history of these stations w*e cun tell the exact date at which the eiiulera of each 
succeed ing epidemic has traversed the continent from cast to west. In the study of all 
epidemics this is a tract which furnishes a consistent history; and when the cholera of this 
tract and of the southern epidemic highway (which I have described as the epidemic rxiute 
through the Central Frovinees, enicred through the Juhbulpore, Seonei‘, and Mundla Districts) 
is studied at the some time in relation to the occupation or exemption ol’ either tract, we shall 
not fail accurately to interpret tlie geographical phenomena of any epidemic. In tracing back- 
wards into India the cholera invading beyond lliiidostan, it is the history of the epidemic 
upon the.se highways that is to he enquired into. 

I have said that the line separating eastern from western iTifliienees in the Doah has not 
yet been overstepped. The east has lieeii as usual a natural jiroviace in relation to the 
meteorology of the early months of the year. 

The Superiiitcuding Surgeon Major, in his report on the cholera of Allahabad up to 
21st June, indicates the absence of the steady westerly hot winds. The phenomena which he 


* Till* climtbs vaniiut lie accurately uatiiuntcil from Telcffraphic Ituportb. 
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art* 0i<»8e cliarn<?t.eriKtie of an epalomio soason in tho oast. Tlio hoat- to Ik^ 

nlliidos to w not ilie dry heal thy heat of the sciifioimlilo hot. winds, but tlio moist ami ycla\in^ 
boat wliifli always accompnnios tlio prevalence of tlio east wind. Ho writ^^s : — Tlirou;L;bout 
tlic* opidomic tlie heat was extreme, and, 1 believe, unprecedented. ^J'he at niosplicnj was 
tliick, lowerinj^, and opjn-esHive. Tlio wind was very variable, clioppin**: from west to east ; A////V.v 
wvrtf fie.hhm of any aerricef This -last observation indicates tons at onee the eh a rant or of 
the season ; for it is only durinjy the persistence of the nioistiire-bearing' east wind that 
are rendered useless. 

^‘The invasion of Meerut, Rohihnind, and the Punjab is secondary to invasion in the 
east and soul h. As far as 1 can judj^e from a study of all previous epiilomies, the line of 
SO*’ in the Doab is never ]»assed by cludera from tlie east, and tiie liistorv of every invasion 
of Nortlierii India ]>oint8 to invasion from tlie S(»nili-ea«t and s«)utb frmn tin* <lisl riels 
lyin^ south of the Jumna. Invasion is always imminent when eholera is in motion on 
the nortlu'rn highway. The invasion may occur in epidemic strength or it may occur iu 
shadow only. 

''The eliolera of 1850 (a ehoI(‘ra cxa<*tly ]i:irullcl with that of 1S(>9) left, no mark <m our 
Kuroj)ean army of Mevrut or the Punjab ; tlie eli4>l<*ra of IsOd (also a paralhd <*liolera ) threw 
Ibrwiird its indices in May, hut was utterly repelled from the eastern and southern houndaries 
of this Iraot. Tlie year 1800 was in Northern India, rine of thc» most healthy years ever 
known as far as the Europeon army was e.oneerneil ; but as an (dfset b* this, wc must md 
forg<.‘t (but the cholera r(‘pelled in 1800 invaded the area when (he opportunity ollered in I SOI. 

" \V ere the <dioleraof 1800 now to he stopped in its geo^niphieal distribution, tlu^ ephlemie of 
the ye.'ir would present throughout the Bengal Presideiu-y the precise distribution of the <*liolera 
of I SOO. JV»werfnl (*pidernic advance from tin* east has oecurred up to SI),® and the northern and 
sontliern epidemic highways have lx*en universally (UHMipii'd. The meteorology of iSaO within 
the exempt(‘d tract very much resmnhled that .of the monsoon s(‘ason of ISOO within the same 
limits; and Meerut, Bohileund, and tin? Punjab have remained as yet an exem]>ted area. It 
is ^111 unpleasant- refleetion that the exi?mpt(Ml cli<»lera-area, ol‘ ISOi) bi*eami», ey/ r//' /V.v 
ext^htpfioit j tin? fainine-area of ISOl. 'flu^ geography of the ex(‘m)»ted cholera tracd. of ISOO. 
and of the famine part of ISO J , will he found to be ahsolubdy idenlie.*al. Ev(‘n now within 
the uninvaded choh'ni tract of ISOO, the rains have been oxl.reimdy ilelieieiit, and tor a fortniglil- 
they have cca.'^csl altogidher.* 

“ It will b<* sai<l that cholera exists within this area as the eholera of the Simla Hills 
and of l-mritsui% I liave said that when <‘lioh*rn is in motion on (he northern highway, 
th<*re i.s always the danger that an tdlshoot may he thrown towards the north-west. 1'his is 
very diflerent from what we inKlt‘rstand by the ejddemic! movement wliich results in the uni- 
versal occupation of a natural provin<‘e. 

T have elsewhere alluded to such an otlshoot as having ]>reeipitat,tMl a sheet of cholera over 
the Simla Hills, and the wlmle triiet between the bills and the ilistriets south of the. Jumna in 
the last, ten days of Alay i sO.j. 

"The <*liu]cra of the Siiiilii Hills and of T^mritsnr was, ] Ixdieve, distrilmted during the 
tnovemont whadi 1 have noth'cd as tiecurriug in the first days 4>l' June. Disdee in Kajpoolana 
was st.nwk by this cdiolera oil 2nd Jun<\, and 1 allude to this cholera again to n*eall the fact 
that the artection of the ]) 0 ]«ulation was evi<li»iilly caused by a eliolera /// tnofitm, as 1 judg<‘ 
iroiii tlie asjMM't of Um* outbreak wbieli resultetl, wliieli was exactly what we knoiv to follow 
}H)isoning by <*hoh'ra ‘)ii an as<*<Mtaiiied day. 

" We linil the 4tlth Native Infantry at iVgra affected on the same day. and on the Ith June, 
an ollieer of the .‘hSMi Begimeiit at Sealkote was struck down. 1 lielicwe that, at this time the 
oliohraof ibe Unirilsnr District was distributed; and if this is the ease, I reekjin that the results 
of this movement will now he contim'd entirely to localities alleetixi in tln‘ ailvaiiee. In the 
e]»i<leini<! history <»f Hindustan, we know <if n<» such phiMimiKaion as that of the radiation of 
r‘hoh?ra as an epidemic from an atfeeteil eentn*, and, therefore, W4- have no j'ear for neighhouring* 
stations he<‘oming atiectecl from rmritsnr as a focus. What we dread is tin* evidence oi‘ a nt‘w 
niovcmoiii, knowing that when inoveiiient occurs, every station of (lie natural an*a will liecoiiu* 
liable to attack within a few liays.f 

'‘ SubatluM) was attacked tm 5tli August. If we are 1o reganl this ontineak as an 
evidence of a new movement ot choh?ra, we cannot hut reckon (he ahsenee ol‘ the ve]ii<'h‘ <d‘ 
moisture in the jilaiiis in this week hut as a most ibrf unate oe<*urn‘nee. 4'h<‘ bth and 7t]i 
August will newer be birgotten in ejiiihunie liislory as the days on wlii<*l) the great oiitbreak> 
at Aleean Meer began in 1S5() and I Mil. Had the same vehicle of moisture Iicmmi atlbrded. ihe 
piobability is, that ]Vl(‘ean Meer would have been struck a third time on the v<*rv same <lay. 
The Civil Surgeon of Laliore, dating August 15tli, informs me that tliere is no rain ami no 
eholeia at Lahore, and that great liopes are lUitertaiiKMl that the eritieal day is past.J 

" 'riierc is, however, no eertainty <»f the <*x<‘iiiption of any ansi IVom invasion so long as 
tlie vitality of the eholera of any reprodmd.ioii IiisIk, The vitality of the eholera now 
epidemii? will continue uj) to about the 20lh Sej>temher,§ and mov4?meiit may oeeur at any 


• Sof' ill Pnri II, pup*' 221, tlx* mitici]>}il.itniH dI’ tlx* Lii’uliMip.iit-Oovmior, Nf)rd»-Vi\‘sliTn IVoviiicoR, iii iliiu ilute. 
t 'nrw iiiitiinputiiJii will* L'xnctly lultlllwl. Thoiv was uo nidisitiim IVoiii tliifci uHi rial uo*!!. 

J Set* p. 217. 

§ 500 Tfllilv ji. 232. 
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time luifore tliiB dale. I have already called aiieution to the enormous extent of the 
ar<*u ufieeitHl hy the inYa<lin^ aura of the cholera of 181)8, showing its effects on and nhoiit the 
21st Aujrnst. It was on the Uh and 5th Septernher that. Umbiillii hecanie affected in 1853 and 
1 850, and although the cholera of J 852 was diMul in the first week of October, 14*7 Eiiro))caus 
were attacked, )>f whom 70 died. In three otlier cpiileniies I have noticed the renewal of 
4*l>idemie strength in this same first week of Sejifornher^ — in LS(>(), ISfJl, and 1803.* 

Over the ar<*a at present occujiied the cessation of the cholera now epidenii(f is not to he 
looked for hidore tht* middle of Septeniher, and whetluM* the area now <‘xeraj)ted is to remain 
iinoc(aij)ic(l, or is to l)e invaded, will he determined within the m‘xl three weeks.'' 

Three weeks later, another rej»ort on the jirogress of eholera from the middle of August 
Anti< ipiitioi,H fomeil from tlm lii«- «P Septcmlior was called ft)r. The 

tnry of till' flioiorn t»f the yewr up to detail of the events of these weeks need not he rejirodiieed 
thy ar»t week of Sqitmiibcr. here. Hilt llic concluding paragraph and Ihe postscript 

have a special interest in the cholera liistory of the ycjir. In concluding this letter for the 
third time, 1 mentioned the chanee of ejndeinic movement in the first week of September: — 

“ Jt would lie premature to tfonclude that eludera has disappeared for the* season in the 
stations in which it has ceased for the ])resent to show itself. The possibility of re-appear- 
anee is important in relation to the maintenance of the cholera eam])s now established. 
As far as reported, the general h(*alth of the camps seems at present to he good ; and as 
the result of all exjierienec shows that the |a*rinan<‘nt disajipearaiiec ot* eholera cannot in 
any e])i(h‘rnie year he count(‘d upon before the 35lli 8e])tc‘mher, the necessity for maintaining 
these eam))s until late in tlie current month seems to be clearly iiulieati'd. Illustrations 
sliowing the iiiainteimiiee of cholera beyond tlie middle of Septeniher, re-attack coinmeneing 
after the hegiiiuing of SeptemlMT, and even the primary invasi(»n of epidemic eholera in the 
first week of Septernher, might he quoted for very ‘many of the stations which have lately 
heeii aflected ; it is, therefore, irnjiroluihle that in all of these stations the cholera of 1 8(19 
has come to an end." 

W ithout the sliglitest warning, (dudora ap])enied in the I'eshawnr valley in the first wek 
of Se])t ember ; and after the letter from \vhieh the abnve (pmtalion is taken was closed and 
ready for despatch, a tedegram was retfcived in which the (ieneral (nmniandiiig annoiineecl 
that a few cases oi' cliolera of a mild type had appeared in the city of Feshawur. ^I'he letter 
was 0 [)eued and t he following ])ostseript added : — 

“ A t<‘l(»grani, diitod 7th Sejiti.* ruber, reports the a]>pearan(!e of <‘holera in the city of 
Feshawur. 'fliis is tin* first, time that the l\‘slmwur valley has been entered in the ]>rimary 
invasion of an epidemic. The course of the present invasion cannot he traceil without a 
knowledge of the epidemic history of past few w(5(‘ks. In ISGl eludera was violently 
epidemic, in CAiiml in October, but in that year the epidemic jiassed the frontier much to 
tlu‘ soutli of Fe^liawur, and its ^lassing was iiulieated by the attack of the outposts lying 
beh»w the hills beyoiul Dera Ismail Khun. The Bhawul]>ore State lying to the east was 
at the sjum* time siiff(*ring heavily, 

" '.riiere is great danger to be a]>preliended from a cbohu’a invtiding the Fc‘8bawnr valley 
at this sca>on. Cdiolera does not die here as it dies over the monsoon )>rt»vinee. The cholera of 
1858 died in the first week of November, having invaded the Feshawur and K(»bat valle>s on 
3Gth October j and the cholera of 1803 maintained it« vitality up to t he same day in Novemher, 
although invasion occurred in July of that year. Tlie 98rd liighlunders suHcied from four 
distinctly n»peated attacks between July and the first week of Novemher in 1803. The cholera 
of the invasion ol'^ 1S50 did not reach the Peshawur valley, but it prevailed in October at 
Mooltan, and at the same time in the liuwul Pindee District, where the Isl. Sikh Regiment was 
attacked. Even althougli the districts lying to the east of Indus may have become to some 
•fxteiii affected, European troops will in this Doub run a much greater chance of ©scajKJ than 
in the Peshawur valley, and it sliould not be forgotten that, in 1807, the 43nd Highlanders, 
from the day after the oecupatiou of Cherat, were placed above the choleraic influence which 
continued to jut vail in the Feshawur valley for a mouth afterwards." 


The telegram from the General Commanding nt Feshawur, dated 7th Scjitemhcr, was 
. .. ... r XI • i in* follows: — ^‘Epidemic cholera of a mild tvpe has ajipeared 

me* of chohim in tiu* IVslinwur tlic City oi Fushawur. 1 WO cases — natives — (jik^ fatal, 
vnllc^, unit thi* nio%«*nu*iitH requiml to have occurred ill the suddur baxiiar. None among the 
«'HC!uih‘ thf loculiHL'd flii*leniiu inttinniw. troojis. Communication between the city and the station 
is being stopped as much as possible." 

On 9th September, the Lieutenant-Governor of the Punjab telegraphed urgently as 
Ibllows : — 


Three cases of cholera have occurred in Poshawur Cantonment — a sowar of 18th Bengal 
(^avalry and two other natives. In the cil}", cases have been occurring for four or live days. 
Ijieutcnaiit-Governor has authorized General Browne, at his rocjuest, to make arrangements at 
once for oecujiying Cherat us on last outbreak. His Honor trusts this will be approved." 

The Government of India Udegraphed in reply that if the Lieuteiiant-Guveriior thought 
it m*c?essarv, a portion of the garrison might move to Cherat. 

But great difficulty followed in getting together carriage, for fever was prevailing 
generally arnoiur the native population, and a fortnight afterwards only one wing of the 


* TliU u)itiri])atioii in hero a njcoii'l time How far it was iviilieied will iippenv in tlio BcMjuok 
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lOIth had marched out of the valley. Tlic rosulta in tliiw <jase will he noticed in the next pai’l. 
of this report. Outlie lltliit was evident that the cantonment had become atfectcd, anil 
on the 18th every corps in the Peshawur valley was simultaneously stricken. I'he in«»vcmcnts 
that followed uikui these attacks were eontined to the valley of Peslmwur, The followiiiLj: quota- 
tions from a letter to the Quarter Master (General of the Army, written on 2:ind Sept ••ml ht, 
after the occurrenifc of this luitbroak, and while troops were bein<? moved from one ]>lace to 
another within the Peshawur valley, shows that I anticipated ji^ood eflecis only from removinjH' 
the men to an elevation within the valley or into the Dual) lyinj; to the east.* I wrote : — 

The remarks which I made in my note forwardinjr on Dr. Cuniiij^ham’s letter of in- 
structions to mo had a specific ohjeet, which wastU) point out the danjyer to the troops so lon^ 
as they were moved about in the Peshawur valley. The evacuation of the Peshawur C^antou- 
inents has in no epidemic been attended with satisfaet/ory results, and you will liud the remarks 
of His Kxeelleney the Coinmander-in-Chief to this ellect in your ofliee letter No. JIC of :!nd 
January 18GS, paragraph 4, in which comment is made on the results of the iiiovenieiits (d‘ 
18()7. The ex])erienee of 180:i showed the same tliiiifj in the strongest lif^ht. From tin* 
day in June in whieh cholera entered the valley until tlie first week of November eliolrni 
eonlinued steadily to show its jireseiice. Four distinct atlaeks were reeoy'iiized in the UGrd ; 
and in the last, whieh commenced in the middle of Octoher, it was wliile the re|;inient was 
in camp that it was stricken as a body. J)r. Munro believes that ecerif wan in camp was 
adected on a certain nij^lit, and the phenomena adiiiit of no other interpretation. 

^^The fact that the epidemic of 1858 which jireceded that of 180:i died out in the same 
week in November teaches that there is the probability of persistence or rceiirrence between 
the present time and that date, should the primary etfectiS of tlie invasion now cease, or sliouM 
the attacks decline in frequency. This I mentioned in my proj^ress statement, dated stii 
instant, before a single ease bad shown itself in eaiitonments. Had it not been for the fact 
that the Lieulenant-dovernor of the Punjab seemed alive to tlie dantjers of the I’esliawur 
valley, I should have written more strony-ly than 1 did then. You will find tlial it was niy belief 
tlft.1 ^reat daiijLfer was to be apprehended from the entrance at this season ol’ the mnnsooii 
cholera, inio sueli a situation ; and it is my opinion that the movement into camp in the 
neiglibonrhood of eantonments is not siifheieiii, alihono*h a step in the ri<^ht direetion.^^ 

YVhile speakings of the comparative capaliilities of the stations of this ])art of India to 

. .1 f localise an epidemic cholera (note p. 1 noted the rc- 

Anliciimtion rctfiinUnif tiu* cmnain- i i i i • i • i - i 

litics of tho KtiitionH of tho extmno markable tuct that in each ol the three oeeasions on which 

north of liiiliu for locullHiiij; an fiii- cholera Inul appeared, Nowshera, the first (faiitonment. to the 
(lemu: elioleni, Pesliawur, had. Out of the rej^iment cantoned there, 

but two fatal eases of cholera a mon«^ the men. And on this, the fourth oeeasion, the very 
same thing* oe»nu’red, for two men only ef the 8Sth died in j8(h). The shndow of this givnt 
cholera passed the south of the Hawul Pindee District. The reg^ist.ratioii of the general popu- 
lation gave 11 deaths in all in SeptembiM- and October, and not a case of cholera was shown 
among our troojis in any portion of the Doab between the Jhelum and the Indus. 

Tlie antieijiations of tlie 18th June do not include Peshawur within the area likely 

to be uifeeted in ISGt). 1 was of opinion that as in lS5d 
Tlu* iipywammv of rholcni in tlie and l8(iJ, tin? districts lying to llie east and beyond tlie 

IVsbawnr vnlley without a immediate iiitlueiiee of the monsoon would, lui this oeea- 

imrulliM 111 ivciMit iMMiUMiiic hwtory, iw . i n i* • n* • a a ^ j* 

«KHum!ice wiiH not ttiituipHUid. Sion, jmividc a belt of width siillieient to jirevent the jmssage 

of cholera from the south-east to the fr^mtier, and aitli«Migli 
this belt escaped almost entirely, wide as it was it proved powerless to prevent the sweeji of the 
air-boriic cholera into the regions of the frontier and far beyond. This is the parallel of such 
a case as I have described in May 1865— the iiiaiiife&tation fur to the front at the |*oint 
attained by the head of the epidemic, while in districts passed over scarcely a trace is apparent. 
The exemption of tho belt enclosing the frontier was thus shown : — 

Cholera deaths of 1866 in the arnttpied hell beyond dirert monsoon influences trhich usually 

pro/ecis the Norths Western Frontier from the attack of Cholera durintj primary incasiun. 

Deaths of the Geeeiial Pofulation, 1869. 


Ferozepore.., 

Jhelum ... ... ... ... 7 I MiMiltim ... ... *2 

.Ihung ... ... ... ... 1 I Montgomery ... ... ... liJ 

Slmhpore ... ... ... ... 1 i Mozull'erghur ... ... None 

Riiwul Pindee ... ... ... 1*^ I Dera Gliazee Khaii ... ... .2 

Jluzara ... ... ... .... 12 Deva Iniirntd Khan ... .2 

This registration was spread over the whole year, and in the month of the invasion of the 
frontier, 5 only of these 70 deaths were repork'd. 

But U) one accustomed to such phenomena, such a faid as the above is not so startling 
^ , as to those who are less able to coroiirehend it in its lidl 

Hifriiificuiico. Kuowinff not,hiii>f of what waa actually in 
ittci of liiH uppenriiiive of choleru cm ])rogre8s, with simply the first telegraphic information regard- 
the frontier was roporifd. iiig the JVshawur valley at my disposal, in forwarding on 

^ The Sanitary ComniiKsioner waa atill eiiguy^cd in vmliug tho cholent.atiiikeii caiituiinioiitH of tho North* Wettloi'n 
Provinces. 
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♦o the Sanitary Commiemoner the intt*lU<^onoe, T wroio that it would prohahly be affirmed^ 
st‘ein«? that cholera had existed since May in the Umritsiir and adjoining^ districts, 
that by some means the cholera had been eoiiveyc<l from these districts into the Peshawar 
valley. But I asserted my belief that the ]»arallel of 1856 and 1861 would not be found 
broken j that no cholera would be fotind between the Jheluni and Indus, and that we were to look 
far to the south for movement over a jiyreat area, such as hwl occurred in September 1800 
(pa#j^e 24) and Oct<ilK‘r 1801 (pa^e 25). I looked, in short, at this frontier cholera as the result 
of the nu>venujni of the first week of SepUmilKT ])rcdicted in my various letters ; and as soon as 
the Sanitary Com missii) tier returned, at niy re^piest he wrote (Oetolter 22im]) to the Sanitary 
Commissioner for Bombay, asking* whether in this week the movement of cholera had l>een 
observed in Scinde. 

The general resulf,s of this movement of Sojtternhcr and October are contained in the 
following letter addn^ssed to tlie Secretarv to Government in the Home I)ej»artment during 
the absence of the Sanitary Commissioner in England, dated Ord February 1870 : — 


tteferring to letter from the Sanitary Commissioner with the Government of India 

to your Department, No. 394, dated 31st May 1869, in reply 
MovtMiipnf. of clioU'm In tli« flrdt to your No. 174 of 27th idem, with enclosures from the 
we*‘lc of 8ept«nib«r utul lutiT in the Secretary of State for India, forwarding, for the consideration 
KJt..r ‘ Hih 'HK wllfncy the Governor General in Council, the 

suggestion that the British Delegate to the Board of Health 
at Constaiitinoplc should be supplied periodically with correct information regarding the slate 
of the public! health in India, in untieiputioii of the |x)ssibility of the introduction of epidemic 
disi^ise into the Ottoman ])orts of the Bed Sea and tlituicc intt) Europe,* I have the honor 


now to invite yemr attention to the contents of u despatch from the Polilical Agent and Her 
Majesty^s Consul at Zanzibar, dated 25th November last, and transmitted to this Otiiee with 


Foreign Department d(U?kct of 27tli January.^^ 

'J’his despatch announces the appoaniuce of epidemic cholera towards the end of Octolwr on 
the eastern cjoast of Africa and an outbreak at Zanzibar which commenced on 20th Novemhertt 


2. I believe it to he a matter of great importance that the epidemic relations of this 
(tholcra sliouhl bo clearly eomprolicnded, in order that the gocpicnce of the events that may 
follow in the current year and in 1871 may not 1x5 misuiulerstood. 

In the last paragraph of the first section of my lately published report (page 157) 
written in June lust, you will find the appearance of this cholera on the enst(‘ni coast of Africa 
at this time antici]»aied in relation to the history of the epidemic cholera of India of 1 SOS and 
the spring of 1809 and its siguifieanee defined. At this time no advance of the epidemic 
cholera of 1808-09 beyond the limits of llindostan hud occurred, although the movement 
was regarded as imminent. 

3. Following the epidemic, movements of cholera in the Bmigal Pn^sidency of June and 

July, it was rcj)orted to the (iovL*rmnent of India that cholera invading Persia lia<l committed 
great ravages at Shiraz and Ispahan, uiid wliile still existing in Nortliern Persia had entirely 
ceased elsewhere about the middle of August. The cholera of this advance apjiears to have 
been felt also in Southern Russia, for in July a feur oases ociMirrcd at Kicff. disapjicaraiiee 

of this cholera in August is, 1 believe, the humologue of the disappearance which towards 
the end of August occurred over an enormous tract in our Presidency in the Gangeliie and 
Central Provinces. 


Ill my progress statement bringing up the epidemic history of 1 809 to a late dale in 
August, I remarked on the jirobahility of a further epidemic movement of cholera over 
Northern India in the first week of Septenilier, my anticipation being founded on u parallel 
event in the ejudemies of 1850 and 1 801, which will be found noticed in my printed report. 
Tilt! movement did occur, and its cxicut to any one iinaceusionied to regard cholera us air- 
conveyed will appear almost incredible. 

It might be argued that in Persia and Russia the cholera of the first week of Septemher 
was a r(!vitalisatiou under a special meteorology of tlu' invading cholera of July. But to us iii 
Nortliern India the epidemic! history of the previous mouths proved that this cholera of the 
first week of Septemher was a cholera tnily invading an unoccupied area, and therefore I am 
disposed to believe that the invading cliolera, which in the Meerut District and in Southern 
Kiissiu dat<?s from the same week, was the cholera of one and the same movement. Be this 
as it may, both tnauifestations wero be^'^ond question due to the cholera of the same epidemic. 
In the same week the Sirsa District was occupied, and the southern border of the Bliawulpore 
State touched; Upper Scinde was covered, and the Pcshawur valley filled with cholera ; 
Astnibacl, on the Caspian, was struck on tlie Stli September, and in the same week the cholera 
broke out in Kieft*. 


Ill a postwn’ipt to a progress stafemeiit dated 8th September, written on receipt of the 
first telegram reporting cholera in Peshawar City, it will be found that I stated my belief that 


• Procoeahip* of the Sniiitury ConiinU«iouer with the Govern went of India, Nr», 138 of 18G9. 
t It id niodt interiMtififl: tl) note that it waH on thU very duy ftfty*one yours .iiro. 20th November 1818, after the 
RfUiiig: in of the uorth>(*a»t iiioti«o(3n, that cholera ftrst appeared at the Mauritius. Kveii after the lapse of all these 
yeiirs, the ovidenee of iinportntlou, which appeared to Hir Gilbert Blane to be conclusive, requires to bo reviewed in 
the li^ht thrown ujiou it by the parallel iiivasiuti of Zuuxibur in 1869, 
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thm appeamnoe of cholera would bd found coincident with epidemic advance nn Northern 
Sdnde and not upon the Punjab generally^ and the sequel showed that my conjeeturo wan 
correct, 

4. This cholera of Northern Indin^ of Northern Persia^ and of the Caspian Province's, 
will be found describ^ in my report as tho northern invading limb of an Indian oholoni. 
It progresses along the track which .1 have called the northern epidemic highway, and has 
its termination in Russia and Northern Europe. 

5. It is the southern invading limb of the same Indian epidemic which has reached iho 
eastern coast of Africa, and which is the subject of Dr. Kirk’s despatch. 

As early as June some oases of cholera were reported in the eastern districts of Low<m' 
Scinde ; but it was in the end of ^August and in the same first week of Seplomber that tin* 
invasion of the province actually occurred. This cholera wave appears to liave extended to 
the Sout^rn Provinces of Persia, and of this the elSects arc detailed in a repoi-t forwarded 
by the Government of Bombay, dated 11th Novemlw. 

As on our North-Western Proniier, so in Lower Scinde this invading eholem was still in 
epidemic vigour up to the first week of November, At the end of October many people wej-e 
dying daily at Kuirachce. From my notes I find that I again nntici])ated the appearance of 
cholera on the Afiican coast, towards which the north-east monsoon was now steadily blowing. 
In the last week of October Her Majesty's transport Kajj/trafes, when 550 miles west of 
Bombay, passed through an immense cloud of locusts blown from the Indian shores, tho wdnd 
being N. N. E. The steamer ATmA/ic, which left Aden on 80th Oetiober, ^'experienced fine 
weather to Longitude 58° E., but then there was a very strong north-east monsoon and heavy 
head sea to a))out 68° E." 

It is just ai this time that Dr. Kirk's narrative reports the appearance of cholera im tlio 
mainland north of Zanzibar, indicating tho progress to tho west of the southern limb of 
our Indian chole^ of 1868-69. 

6. Invasion lieyond Hindostan has in various epidemics progresseil on both tho northern 
and southern highways; but in other epidemics one highway only has been occupied and the 
epTdemic journey has been continuid along one only of the routes. The tt»rrnination of the 
journey l^gun on our northern highway is liussia and Northern Eurfqxs when our Indian 
<dioleru moves on the southern, Arabia, Eastern and Northern Africa, and the shores of 
the Mediterranean generally, are threatened. 

7. In the light in which I read parallel history, the epidemic now in progress has still 
before it a vital existence of at least two years, since it was in April 1S68 that its movement 
from out of the endemic area occurred. 

* * * * 


The fact that the cholera of tho current epidemic has already reached Russia and Enslern 
Africa may, perhaps, bo considered of good import ns regards the prospects of Central India 
and our Northern Provinces in 1870, showing, as it does, that a certain amount of the mat<M‘ies 
of the epidemic is certainly lost to us ; for in relation to this diminution the material of the 
fresh invading waves, which we have still to fear in Northern India, may have been to a great 
extent pushed on beyond the frontier.* 

8. It is importaut that we should consider what is the parallel in the history of the last 
invading cholera of Europe of this Zanzibar cholera of November 1869. 

At page 856 of the Indian edition of the proceedings of the Constantinople Conference 
will be ibund mention of the invading cholera of the end of 1864, upon wbi(*h I grounded 
my anticipation of a pai*allel cholera on the African coast in the end of 1869. Indications 
of the presence of cholera in Southern Arabia should now be carefully enquired aft.er ; and 
even the most trifliilg number of cases may be true forerunners of epidemic invasinn. 1 
sliould 1)6 inclined to accept the mere empirical fact of the parallel occurrence of 1864 as indi- 
cating tho probabilitv of the api^earance of a great cholera in the districts now occupied, and^ 
in Ambia In May, and in Egypt in the same month, or more probulily at the usual season of 
invasion in July from the evidence which the event affords of epidemic progress on the 
southern highway.t 

9. Under any circumstances it is right that the warning should be given. We may 
never agein hear of this Indian cholera when driven so far to the south. But whether Arabia 
and Europe is invaded or not, there can be no question as to the sigitificanco of this cholera 
of Zanzibar in epidemic history. Two years of vitality remain to the cholera of the current 
epidemic ; and in the event of the spread to Eitrope of this cholera and that now present in 
^uthern Russia persistence throughout 1870 and 1871 may be exjwcted." 

These papers contain the anticipations formed regarding the cholera of 1869. Those only 

who have oarefolly studied cholera hy the history of previous 
epidemics can realise how vast is the field which in a 
single year is opened up for our study. The events as 
they oociir month by month and over the different, 
natural previnces of the invaded area call for un intimate 


Many difflqiltitis lie in the way in 
trying to eatimatc the poiition of 
epidemic cholera and the occurrences 
likely to follow; acme of tbeae lure 
iiisuperahle. 


* Above waa placed my idea aa to the sequence of events likely to hap|ien should it have proved Ihnt with the 
advance of the head of the cholera of 1860 beyond Hindostan. tho general bcnly of the moterica of the epidemic 
had not disappeared. Neither in the spring of 1870 nor up to date has epidemic cholera shown itself in Upper India. 

t See page 228. where the latest despatch fh>ro tho Resident at I Aden is quoted, in which is mentioned the rumour 
of the appeamneo of this July cholera to the west of the Red Sea. 
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knowledge of past epidemics that their significanoo may l>e read ari^t. ^ No BUperficial 
led^c will gttjSioo in attempting to predict what is yet to be reyealed in the after months of 
any year of invading cholera. It cannot but bo discouraging to the earnest student oi Inaian 
cholera that those who know nothing of what cholera is in India should m ready to maintain 
that these events happen not by laws but by coincidences, and iliat the laota, as they occur, 
arc distorted in order to be made subservient to a theory. Those who know most intimately 
what cholera in India means will be the least anwous to give to others aDtitiw)patioii8 in 
advance of coming events, from being aware of the difficulty in inan;)r aim of making even a 
guess as to what is about to happen. But when I have been required ^ iny op^mon on 
record, I have not hesitated to do so, judging that any blame that mightat^h to me tor a 
false interpretation of passing events is not be reckoned in the scale against the benente mat 
may possibly arise from a warning given in time. I consider that thm anticipations hola a 
))ositioii apart from that in which others would place them. At the beginning oj the cho era 
seasou of 1809, I deduced that. from the geographical situation ol cholera, a certain sequence 
of events would happen at certain dates; and since the saiuenoe oi the events dm occur as 
an lieu i)a ted, I recognise that what was then recorded, is entitled to a place not in the province 
()l‘ theory but in that of legitimate deduction. It must not be expected that when two uTOrro- 
tives are suggested both shall come true. It is the one or the other that may be realised ; 
or the phenomena may so be mixed that a parallel half way between either clearly be 
sha[)ed out. When on the 18th June I wrote the parallels of 1850 and 
those of 1866 and 1861,1 did not anticipate that both parallels would be malised m ; 
but to any one knowing the entire history of the four ei>ideniios, the consistencies of what 
WHS suggested are now abundantly apparent. Notably these anticipations failed in the one 
of having excluded the Peshawur Frontier, from the area likely to^ be anected in 1"® * 
Unless 1 had taken the parallel of 1844, I know of no other in recent times that would 
have suggcsbKl the advance beyond the frontier in the case ot invasion in hrst year, and 
of the epidemic relations of this cholera of 1844 I have no exact knowledge; and yet, perha|>s, 
the fact of the invasion of Scinde in 1860, above alluded to, might have taught us that 
iVontier was not safe from tlie attack of air-borne cholera. The events of these two months 
up HI the frontier will always hold an important place in the epidemic history of Uindostau; 
and when it is admitted that the invasion was not anticipated, it should not bo forgotten that 
what did happen 8ub.s.Hjuent to the invasion proved the correctness of the opinions expressed 
ttl the time of the occur iijnce. 


PART II. 

THE HI8TOUY AND GENERAL ASPECTS OP EPIDEMIC CHOLERA IN 1869. 

All the country south of the Jumna, from Allahabad to Scinde, was at some period or 
other of 1869 covered with one universal sheet of cholera. Not one district in dl 
vast tract claims to have beeii exempted from the invasion of 1869. Proni Northern Oudh 
to the Chuttecsgliur Division of the Central Provinces, the report ot the universality of the 
great cholera of 1869 is the same ; there was not one district in the whole tract that was not 
sevtirely visited. 

But as soon as enquiry is made regarding the population of the districts lying north of 

the Jumna and west of 80" E. Longitude, we find that the 
Am* of exemption in 1869. margin of the invading cholera has been reached ; that here 

cholera found no footing in 1869, and that from Shahjehanpore and Futtebghur to Umriteur 
there existed an enoimous tract of country traversed by every means of human communication, 
which repelled the invading cholera of the year, although it marched up in strength to the very 
confines of the area. This was the tract of possible exemption indicated to Government 
on 18th June. The eastern portion was indicated as an area likely to be free from cholera ; 
in the western, the chance that the cholera of 1869 would follow the course of the epidemics 
of 1850 and 1860, and show itself iu the south only or in a sporadic manner only over the 
area as a whole, was weighed against the possible occurrence of an invasion corresponding to 

thatof 1866 and 1801. , ^ ^ ^ 

As far west as Cuwnpore, the force of the epidemic coming from the east was telt, Lawn- 
pore shows a register of 2,798 deaths among the population. This mortality tails off to the 
west ; thus— Futtchghur, 826 ; Shall jebunpoic, 267 ; £tah 242. To the north, Bareilly 
registers 985 deaths and Budaon l,l4l, probably in continuation of the cholera of Northern 
and Western Oiidh, in which all districts suffered severely ; Gondah, Baraich, Fyzabad, and 
Scetapore having in 1869 registereil upwards of 9,000 cholera deaths. 

The Civil Surgeons of these districts report os follows, the same questions having been 

put to all by the Sanitary Conimissiont?r ... a- x • 4 r 

Baubillv. — There has been no outbreak of epidemic cholera m the city or aistnct ot 

Bareilly during 1869." Deaths registered 


An cxaggcniUd statsmont from imperfi#ct regiitnitiou; in 1968 ths Muns sxaggimitioa Wat ovidenL 
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Hrt no 6 BNSRAL ASFKCTS OF EPIBBMIC CHOLEUA IK 1860. 


BtTDAOV.*---^' The statistics greatly exai^gemte the prevalence of the disease. AH sudden 
deaths, one may aay^ ate put down to cholera. Bossibly as many as 200 were really attacked 
by cholera (up to Ist October) 

Shahibhakpoub.-***'' A very smalt portion only of the district was affected. There have 
been no cases of cholera in the city or civil station. * No measures of quarantine have been 
attempted.^^ ]^gistered deaths 257* 

Mouababad. — Not a stiurle case of cholera has occurred either in this station or in the 
district during the present year.^' B^stered deaths 195.^ 

ETAH.--/^/l%ere has been no cholera epidemic in this district during the year. A sporadic 
case of the disease in a boy was admitted into the dispensary and proved fatal/^ llegisteivd 
deaths 242. 

Bukorb. — T here has been no cholera either in this station or district during the current 
year.” Eegistered deaths 68. 

Sahauunpobk.*-—'' W ithout doubt the statistics given are not to be relied on at all. In 
fact I do not believe that one of the oases so registered was cholera. Not a single case has 
oome under my observation; and on the most careful enquiry from the chief Native Ilukecrus 
I could hear of no one case.^^ Registered deaths 182. 

MoauPFaBHUGGCja.-— '^This station and district have been free from epidemic cholera 
during tlie present yeor.^^ Registered deaths 166. 

From Umballa^ Loodianahi Hoshiarporej Kurnaul^ and Delhi in the east of the Funjah, 

we have no reports from Civil Surgeons, because their districts 
remained free from cholera during the year. From Jullundiir 
Pnujab. '* **** ^ there is a report, although the Civil Surgeon remarks that hut 

12 cases in all came under observation during the year. 
Quarantine was maintained at the Beos from 9th August to 14th September, and during 
this time it is eAroordinaPy to find that four travellers from Umrif sur only were found to 
have cholera, of whom one died. When we consider that Umritsur had been suffering for 
two months and a half from cholera before the quarantine %vas established on the Beas, and 
that all districts east of Jullundur continued free from cholera throughout 1869, we conclude 
that Jullundur was also portion of the same area, and we are prepared to learn that the cases 
which did occur were with one or two solitary exceptions travellers from the west on the 
Trunk Road. But that the quarantine was the cause of the exemption of the Jullundur Dis- 
trict there are no reasonable grounds for maintaining. Dr. W’^arburton writes do believe 
these measures were? effective. I think the fact that only 12 eases occurred in the whole dis- 
trict is a Bufiicient proof, that is, if we look upon cholera as a contagious or infectious disease, 
which I believe it to be/^ I think it right to mention this case here, as it may at some 
future time be brought forward in illustration of the efficiency of quarantine on this occasion. 


But having traced the exemption of the country in every district from the line of 80® to 

the Beas bounding the Umritsur District, it is necessary to 

turn back again towards the east, to call attention to an intru- 
troui tbo Bontb reacbiug tis for as tbo . « 7? • i. j* • » l y ^ ^ 

Meerut District. “0”^ I'he south into an area adjomiitg the exempted tract, 

to which 1 have not yet alluded, — an ofishoot of cholera from 
the northern epidemic highway, having for its base the cholera of this highway, and for its 
apex a portion of the Meerut District, in which it died away in the north. It was of no 
power, as the statements which follow show. But to us, viewing it in its epidemic relations, 
it has a value above what its mere aspect suggests. This offshoot comprehends the cholera 
of* the Meerut, Bolundshuhur, Allyghur, and Etawab Districts, and it may be studied iu con- 
nection with the cholera of the Agra and Muttra Districts, The Civil Surgeons report as 
follows : — ♦ 


Mbbkttt.— The Civil Surgeon of the Meerut District thinks that the mortuary registra- 
t.ion, which shows 565 cholera deaths, exaggerates the extent of cholera in 1869, but he recog- 
nises the prevalence of cholera as in excess of that of ordinary noii-epideniie years. 

BonuNDSHOHUR. — " The statistics arc not reliable, because they exaggerate the prevalence 
of the disease.^^ Registered deaths 155. 

MyKVOOUiB.— I consider t he statistics pretty correct. The deaths are perhaps more from 
the fact that during cholera seasons eveiy death is noted as cholera.^' Registered deaths 349. 

ALiiYaHUB. — " I do not consider the statistics reliable. They err in exjiggerating the 
prevalence of the disease. About 1 in 8,000 of the population may have died.^^ Registered 
deaths 429. 


Passing to the east, tixe Etawah District bordering on the exempted ui*ea, and whicli was 

indicated in June as'u district likely to escape invasion, gives 
portion of til. ewmptod 449 deaths in the registrution. But the report of the Civil 
Surgeon, who has evidently taken every care to verify bis 
statements, shows that Etawah was actually a portion of the exempted tract in 1869. 
And the same fact was affirmed by the Civil authorities in the end of July, when they objected 
to receive the troops from Allahabad into their district, on the ground that to do so was to 
introduce an infecting material into an uninfected area. The Civil Surgeon writes To the 
best of my l)eUef there were only 26 cases -of cholera. Of these 12 recovered and 14 died. 
If there is any error, it is, I believe, in exaggerating this uuml>er.^’ 
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Iiiothing can be more dcrmito than the geography which the reports and registration of 

those districts assign to the cholera of 1869. The natural 
exfimpW tract province west of 80“E. Longitude is as deiimtely marked as I 
have shown it to be in 1818 ana in all succeeding epidenncB. 
The great cholera of the cast marched up to its custcrii margin, 
and the great cholera of the northern epidemic highway skirted its southern margin in all its 
strength, and yet was powerless to pass to the north, even into the £tawah District imme- 
diately adjoining. 1'he pyramidal offshoot affecting Allyghur, Uolundshnhur, and Meerut 
WHS hemmed in on the east, the north, and the west by dislriots absolutely exempted. 
And the cholera of the runjah extending from the Beas to the hills had no power to turn ha(?k 
and invade even tlu* districts lying immediately to the east. 

Before going further, I may note here what 1 take to be the significance of the intrusive 

otfshoot from the northern highway and the exemption of 
Sij,nnflcttuce of the uxeinptiim of i^dhi, Umballa, Loodianah, and Jullundiir, while the districts 

rtHeii(?tl the Meerut Dintrict. Boutli and wcst and cast of Delhi and those west of Loodianaii 

and Jtillundur siiflered. 


At ))ages 19, 25, 53, and in other portipns of the report of last year, 1 have shown from 
the facts of several previous epidemics that the body of cholera moving from the south-east 
towards the north-west is apt to become divided into two, the one column jmrsulug its course 
nninterniptcKlly towards the north-west, while the second is turned into a diverticulum and 
shoots sharply towards the north, towards Deyrah Dhoon and the Terai ; and that between 
these two limbs lies a triangular space, which is exemjited from invasion, having for its base the 
hills and the Umballa, Loodianah, and Jitllundiir Districts, and probably the Boorkee District 
to the east, and as its ajiex the point at which these two invmling limbs diverge. From thi.s 
4'xcnipted sjiaee on most occasions the Delhi District is excluded ; but in 18(19 the division took 
])laee further to the south than usual, and in connexion with this fact the iFeakness of the 
limb invading into the Meerut District was evidently associated. We find cholera in Goorgaon, 
Hissnr, and Sirsa., to the south and west of Delhi, and abundant manifestation in Muttr i 
and Agra ; and indefinitely beyond, to the south and west, the great cholera shet?t of ilie year 
covered all Central and Western India. The pyramidal olTshoot of AllygJiur, Bolundshuhur, 
and Meerut I regard as the homologiie of tin* northern invading limb ol’ the cholera of the 
westi^ru division of the epidemic area of 185(1 or 1861 ; and the pj^rannd-Bhn])ed exemy)U*d 
area of J 869, having for its base the hills and the adjoining districts, and for its apex the 
Delhi District, 1 take to be the same which was loft for the time, or, permanently, a Idank in 
the geograjihy of former epidemics. 


Before speaking of the history of the invasion of the invaded area of 1869, which com- 

])rehends the history of the cholera of the districts of the north - 
KxniiiptiHl tnu?t ill Northern ludin, ern epidemic highway, the cholera diverUd into Allyghur and 

t *,,1.™ .r th. J^oU. -IWhi, U,. 

cholera of Lahore and Uniritsur and the dislviets iimnedialely 
to the north, and the cholera of the Peshawur Frontier, 1 shall complete here what is to be 
said regarding the exemption of tracts within the general urea covered by noticing tlu^ exemp- 
tion, so often syioken of in my previous report, of the region beyond the limit of the monsoon, 
that is, of the districts in the north of the Punjab between the Jhelum and the Indus and the 
country lying to the south, comprehending Mooltan and the districts adja(*ent. 

KiXiwing nothing bey(uul the bare fact that cholera had apjwared in the Peshawur valley, 
:it on(,*e I drew from ywevious epidemic history the inference that no gcograydiitjal coniinuity 
would be found between this cholera of the first week of Soyitember and the cholera which 
had exisWd from the end of May up to the same date in the Uinritsurand adj*»ining districts, 
and that if cholera uy)y)Gare(l at all in the Bawul Pindee District, it would he but the shadow of 
what was likely to occur in the valley of Peshawur. It is unnecessary to go back to 02 )idGmic 


history to show that quarantine has nothing fv do with the exemption or oeeuymtion of the 
ilistricts between the Jhelum and Indus ; here again in 1869 we have rejHjatod simply the 
illustration of 1856, 1861 , and 1862 of exemption in relation to a certain geographical posi- 
tion (sec note, page 226 of the rey)ort of last year), Tlie Sanitary Commissioner for the Punjab 
rc])orts that there were 11 deaths from cholera during the epidemic period, of which two were 
seen by the Civil Surgeon of Kawul Pindee and one by the Garrison Surgeon of Attock ; and 
that tlie others were alleged to have occurred at a village on the Indus, hut that their genuine- 
n(*ss was questionable. Immediately to the west the inhabitants died by the thousand in the 
vallies of Peshawur and Kohat. 


I shall reserve what 1 have to say regarding indices afforded bj'^ the aura of the cholera ol' 
invasion within the area actually uninvaded until I come to speak of the phenomena attending 
the various movements of cholera in 1869. The registration of the general population shows 
very beautifully the fact of exemption, aud any statements that might have been here added 
would hav(; reiterated the same thing. The districts of the Punjab shown as exemi)ted, were 
truly exempted in 1869. 

With reference to the facts stated in the paragraphs which follow, the results of the 
registration of cholera deaths throughout Central and Upper India in 1869 are shown in the 
table here annexed : — 



Part 11.1 (rENURAL ASPECTS OP El’IDEMIC CUOLBll.\ IN 

Cliohm DeaHta regwtercd mu>ng the. General Population of Hie lienijal Pimklenci/ in I SlIi). 


Dittiuictit, 

Il 

w 

I 

February. 


L. 

1__ 

i 


1 

< 

1 

1 

October. 

i 

fe 

iTi 

1 

t! u 1 

4i ? 

H 

r. T 
*« ^ 

Katiern Dhfridt ikelf. W, 














' 


JVuVtWCES. 














' 




1,3!I2,403 

19 

6 

11 

176 

094 

1,343 

2.422 

4,194 

818 

76 

6 

14 

9.70H ' 

7:i;n 

lUMiurea 

793,277 

8 

21 

98 

233 

862 

7(V2 

720 

1,090 

202 

26 

7 

0 

3,627 

41 10 

Mlrzaporo ... 



30 

26.S 

290 

007 

977 

901 

883 

64:1 

327 

12 

20 

4.S66 , 

46 iXi 

Axitiiivlmr ... 

1,3Ko,h72 

0 

12 

10 

62 

200 

1,918 

2,29* 

3,190 

1,165 

691 

203 

9 

S.819 1 

63 61 

.lomipore 

1,01 {1,427 

9 

7 

79 

081 

609 

696 

491 

507 

104 

62 

7 

11 

2.803 i 

28-20 

Gonickpore ... 

1,983,81(1 

1 

2 

39 

408 

673 

1,400 

2.461 

2,128 

947 

350 

.Kl 

2 

; 

1332 

lUlMtCO 

l,4ijr>,«97 

7 

2 

141 

780 

088 

1,3:19 

1,904 

22.1 

106 

54 



4.349 I 

29 Nri 

AJlahnlmd ... 

1,.3U.%183 

10 

62 

170 

283 

012 

289 

200 

1,089 

47 

19 

0 


2.86-i ' 

20.66 

Futlfhiiore ... 

080,7HC 

... 

1 

281 

8 

26 

474 

io:i 

136 

122 

(HI 

24 


! 

lu l«l 

Cawnpnro •. 


2 

3 

6 

21 

72 

1N.1 

176 

1.281 

548 

452 

66 


2,798 I 

23 61 

Futtehfrhur 

916,913 

3 

... 

10 

8 

6 

26 

37 

121 

42 

03 

10 


326 ; 

3 .66 

Jjutrifta of Owlt. 
















SuUanporc ... 

930,023 

143 

62 

43 

17 

49 

339 

320 

659 

217 

2.17 

118 

69 

2,26.6 

2125 

F>zubad ... 

I,437,<X10 

89 

U 

«9 

485 

4&1 

628 

196 

205 

J4.1 

119 

31 

24 

2.376 ; 

IO'.’hI 

Goudoli 

1,107,810 

2 

6 

5 

225 

70.3 

1,016 

707 

392 

336 

95 

19 


3,664 ! 


Suptaporo . . 


21 

07 

330 

82.1 

392 

111 

69 

23 

19 

78 

U 

12 

2.01.8 

21 (19 

Itnriiicli ... •• ••• i 

771.tt7 



4 

247 

o:i.5 

232 

.K) 

00 

58 

2 


... 

1, 274 ' 

16'45 

Klu-reo 

737,733 

... 

4 


17 

6 

3M 

7 



... 



7l| 

-IHI 

IVrlabjflmr...* 

030.05.i 

26 

27 

192 

172 

.116 

159 

m 

224 

81 

1.12 

03 

17 

1. 702 i 

18 82 

l^ae lliirellly 

782,h74 

4 

1 

4 

213 

468 

1,018 

1,269 

007 

2k8 

274 

105 

88 

4.779 j 

Ol’ttl 

Nnwubjrinif?® 

H7M7rt 

41 

... 


31 

118 

142 

279 

210 

109 

319 

14 

9 

1,272 

MV»3 

Donao 

724,949 

... 

3 

10 

18 

0.1 

340 

62:1 

1,119 

841 

119 

25 

47 

2,693 

3591 

Uui’know ... 

097.190 

2 


3 

JiO 

116 

116 

40 

194 

KXl 

33 

11 

3 

058 

9' 13 

„ City 

273,120 

1 

... 

2 

1 

10 

18 

6 

123 

13 




l7:i 

o-:ti 

Ilurdui 

1 

930.077 


4 

1 

32 

8 

dl 

62 

39 

24 

113 

10 

X 

:i39 

:i-64 

I 

IHatrieU if the Central Fro- 
















vinerti. 








1 








Uaepor® 


i 




1,037 

■M71 

2,202 

l,OHl 

668 

... 



9, out 

1 

159 61 

Uclnspurc . . 

{i30.&tl 

j 


tl2 

1U9 

1 1,029 

2,1X18 

3,580 

1,164 

224 

28 


... 

9,2V9 1 

1 

173-78 

Sunibulpiiro... 

20.s,29.1 

... 




1 

0 

87 

277 

278 

62 


... 

719 ! 

1 

26 IT 

.Tubbnlpurc ... 

MU.loO 

1 

1 


4h7 

! 1,699 

2,031 

410 

135 

23 




1,68 1 ; 

8688 

Soouoi* 

421,«.'iO 



ir.i 

170 

1 368 

1.010 

1 266 

68 

11 




2,9.6U 1 

•W83 

Mumllu 

217,264 

1 


29 

30 

1 

70N 

2,089 

; 021 

497 

l7:i 

211 

11 

3 

4.313 

1 109-99 

NufKiiiKIwo 

340,360 

... 



39;> 

1 I,6;i0 

2,074 

j .•« 

6 





■1,326 

127-97 

Ihirnoli 

2H0.654 I ... 



159 

j 908 


212 

399 

74 

• 



3,196 

ii:j-o-2 

SiMi^or 

400.03( 

I 

2 


62 

i 

4,366 

1 2,8.13 

929 

112 




9,370 

I9lnt 

CUinilwnrra. . 

200,913 

1 



62 

! 

29 

1 

1 6 


5 



... 

1 103 

1 

395* 

Baitoul 

2.H01C 


11 

42 

1 

61 

111 

1 78 

61 

4.1 

4 

3 

3 

1 til 

1 

1012< 

HoahtuiKobad 

-I27.0r,c 

.17 

10 

12 

72 

066 

1,181 

! 328 

(17 

6 




! 2;i79 

6.6-71 

Nimar 

lOII.NN'J 

17 

NO 

211 

117 

1 12 

29 

42 

59 

60 




017 

36-l»7 

Hhumlara ... 

(H18,ltX 

... 




i 

121 

141 

621 

r;i 


i 


9.51 

U 68 

Naffporo 

WSH.IH 



1(1 

102 

sj 67 

131 

64 

610 

2:t.’> 

61 



1 1,292 

•23 1.6 

UalaKbnt ... 

173.12 

... 




i 2.1 

303 

1 1 70 

40 

0 

! ■■■ 



I 414 

1 25-6ri 

Wunlftb 

170, 32f 

... 



joa 

1 

1 . 261 

22.1 

1 ! 437 

61.1 

105 

i 22 

2 

! • 

1 1.769 

; 99-81 

Chanda 

414,801 

... 




I - 

1 

. j 82 

486 

15.1 : 



1 721 

j 17-38 

1 

h'utrieta <f iJir Herar* 

2,074,01 

U 

1 7(1 

1 i:9i 

1 1.761] 

► i 1,386 

, 77(1 

1 1 3,947 

i ^ 

2,018 

848 

161 

1 

I 

. : IH 

1 1 lit 

» ; 10,917 

1 

62-70 

ItinfriHa of ikr If . H''. VfO- 






1 


1 



i 

1 

! 

1 




viitrar auulA if, or hordnintt 






i 





1 

I 


1 


on, fAp Juwna. 






! 

1 

' 



j 

1 


1 


Banda 

721,37 

1 



221 

123 ! 410] 107 

321 

3( 

; 86 j ... 


j 1.393 

1 1923 

llunaocrpore 

030,04 



1 


! 31 

1 

i 6. 

j 761 

1 967 

211 

j 3i* i * 

I 1 

1 ... 

! 2,069 

j 3y.'>2 

1 

.luluuii 

406,27 

i ' 



; ; 

1 K 

j 67 

' 311) 

I 1 1,261' 

321 

j 75 j ... 


; 2,.578 

o:rol 

Ktawah 

020,44 

4 1 

1 


{ ( 

M ' 

! 

1 i 1' 

i 1 Mii 

(M 

j 262 j 0' 

r 1 

H 1 •ti!) 

i 

JhiuiHi 

357,771 ' 



] 

ij ... 

1 36 ; 103 

1 ! I.-DIJ- 

151 

*i 'i ■ 


1.791 

' {At- 11 

Lullutpurc ... 

2W,1l« ' ... 




j 29 1 1,186 1 771 

» i 17( 

211 

1 1 

i 1 

ii 

1 2.;nj 

ins s( 


1 



i 

i 



- 


— 



- : 



— 


* Klfviitcil iiJicti 



210 


DU. bryden’s statistical eepokt on the 
Cfiolffra Deaths registered among the Omeral Population, — {continued.) 
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Returning once more to the east, to the western margin of tite yellow pateh of J SOS, 
Getiml connerUoii of tlw cholcm have to trace the occupation of the distrii'ls south of the 
of 1809 wbewver met with, ftiid the Jumna, the oceupalion of the nortlierii highway, aiul the 
liiike joiuitaj: on thie cholera with that invasion of Scinde and the North-Western Frontier, and so in 
o een emit* ae o. cholera of Lower Bengal of 18(IS with tin* elinlcra 

of Persia and the Caspian Provinces of 18(19. 

That the cholera manifeslations of the end of TVlarch and first weeks of A])ril oi‘ the 

Banda District, of (Iwalior, of Ajtnere, and Malwa were 
Occnpntioii by invaaion of the ciitft- immediately connected logeiher j)oriions of (»nt‘ i'pii]ejni<' 

MotSJ/uIVThtLtwkrf accomplished at this «c>i«on hy the revivi..- .du.lera iron. 

Within the invaded area ot 18(i.S there are no grounds im* 
concluding. TlTie features of the cholera in these months epidemic over ^^’est(»rn India suggest 
that the cholera found in the Nerbudda valley in Jannary and February was but un (*arlier 
exhibition of revitalisation of the same materics which became evident in Malwa in Manrh, in 
Ajmere and Bho))al in April, and in Saugor in May. But iliat the boundary line in the easi 
was Ro far transgressed in March and April as to admit of the appearan^fo ol‘the ejadeinic cholera 
as far to the west ns Banda is also true ; as much of the northern epidemic route? as lies in tin* 
natural jirovince under eastern influences was certainly entert?d early in 18(19. llnis for sonn* 
portions of the Banda Diatrict the register gives in April deaths; and the Civil Surgeon 
remarks that the death reports of the liaiida District are generally correct. Tlie first ease oceurrod 
in the district on Urd Ajiril, and then cholera spread widely and rapidly. But in Handa itself 
the first case did not occur until tlic dth^May, and this case was imjiortcd. The first reside nt 
was attacked on the 8th,* and from the 10th of May until August ;J8th eholfTa c?onthm<H] to 
make its appearance. And, again, in the eastern portion of the Fiittelij)ort? District elH)h‘ra 
appeared as early as the 16th Pchruary (a single i?ase), and in March 281 deaths wen? ivgistcM-ed. 
The general table for 1869 is a sullieient index of the universality of the revitalised 
. , • « , cholera tliroiigliont the (iangetic ProviiM?cs, Oude, and tin? 

Epidemic oi’t »orn Provinces in April and May. And what I Jiave now 

, ’ to endeavour to sliow is one of the most irnp(»rlant links in 

the (.?hain of the history of this ejadomic. It is the fullilment of the antieipalion founded on 
the history of the epidemics of the past fifry years, that the cholera of the yellow ))aleh of 1868 
would about the 20th May make its epidemic movement, per j^aUftw, into tin? weslcuTi division 
of the epidemic area. The history of the appearance of a cholera invading at this time in 
Jhansi, Lnllutpove, Oraio, Humoerporo, Agra, the distric?ts of (k.udral India and Uajpootana 
not a(r(?cted in the earlier months, and also in Meerut and tin? Punjab, is reejuirod. Sinih niov<'- 
ment is not a mere empirical fact. Wlien it does oeeiir it oe(?ur8 along will? the aerial commo- 
tion which follows the ap]n’oa<jh of the south-west monsoon to the western (joasis of India., 
where it is expected to arrive about 25ib May. 

Shnnlk«,.«..i. «piK..m.iKv of diolnra The opening pavngKiph of the Boetion of ]>r. Moore’s 
ftvirr widely nqiurati'd districts of Jbij- rc'jxjrt ou tlje Dispeiisaries of Rajpootaiui rc?lating to tlie 
iKjotaiiu. cliolcra of the year is as follows: — 

^^The history of the ebolera epidemic in R£^jpfM»tana during llio past year ]>resents 
various points of great interest and im])ortance. The general and almost, simnltaneous a]>]H?ar- 
anee of the malady over such an oKteiiKivc urea is altogether o|)])oRt?d lo the theory of 
communication by Immaii intercourse being the only means by wbi(?li c?bolera is disseminaUsl. 
In May and June the disease showed itself in many widely distant localities. In tin? former 
month, lintlnm and Jouni in Central India were aflected, as also Jeypole and Balnicrc in 
Miillannec at the opposite or western extremity of Raj pool ana. In the north of Raj])oot.jina, 
Rajgurh in Ulwar was affected on the 28th May, while ou the 2nd June,* the disease eomnuMu^ed 
HO fai* south as Morwarra in Palanpoor. The ]>laec mentioned may be seen on the map attiwln^d, 
being on the extreme frontiers of tbejirovince, and, as if to rtmder tlie theory of disscMiiination by 
human intercourse still less worthy of credence, we have cholera reported in Persia on 1st Jiily/'t 
Prom tlie map which nec^ipanies Dr. Moore^s re}x>rt<, 1 have extracted the foll(»\ving 
dates showing the first apjicarance of eholera in didereiit localities in the vast territory 
<?omprised within the region kiniwn as Rajpootana. It is wtmderful to find that out, of J i 
dat>es entered, in 23 insianees the outbreak comnionced between the 25th May and 15tii June: — 


Smnlfaneotis commencement of the outbreak of Cholera in different parU of Uajpootana in 1869. 

Korowlki 

... June 7th 

Pallee 

First week of Juno 

Bhurtporc 

... Juno I2(b 

Soojnt 

May 2lUh 

H indown 

... Juiu' 15t.h 

Kankrowlie 

Juno RUh 

BfM)nd(?P 

Middle of Juno 

Kherwavrah 

Juno 8th 

Cliiduwa 

... June 14tlj 

lAingurrxuv 

Pertubfiluir 

May 2'ltli 

Riijgbur 

... May 2Nt,h 

Aluy 2r»t.h 

Jcyporc 

UtKxloo 

... June 12t.h 
... May 2t)th 

Erhipoorah 

Juno 23vd,bnt in noi^dibour- 
hood boforo this date. 

KiHhongliur 

... ‘Firiit week of June 

Oodeypore 

Ab(u>, Vilhipes around (D) 

Ji no 4th 

Dcolec 

... June 2nd 

Juno 3vd 

Nuasaarabad 

... June 12th 

Dwsa 

Juno 2nd to 2 Uh 

.londport* 

... June 12th 

Morwarra 

Juno 2iul 


• Comimre tho liifltory of invnision in lWi7. On 11th iind 12th Miiy tin.* llatida District bocminc nirccted in 1807 
(iMijfeM KiO nnd 121). 

t 'riip outbreak coniinonced on IBtb June. (UrotHMHViii}?'*. Snnilary (’omiuiMKioner, 312 of 1809). 
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Invudiiij;: cholera of the same period 
ill the Agra unil Meerut Divisiouu* 


TIiuh iu the First week of Jun<*, one vast sheet of invaduijif eholera appears covorinj? Central 
India from Bliiutpore to Deesa. Wo can trace the same cholera even further to the west. 
Vur when wriiiufj regarding the cholera of Sciiide of {September, the CominisHioner relates 
that in the Thurr and Parkur Division cholera apjHiarcil in four villages in June. The 
Political Superintendent reports this cholera to the Commissioner in Sciude in a letter dated 
irnh June. From merely casual information and details regarding one or two localities, I 

comduded very soon after tlie occurrence that a great movement had taken jdace, and I was 

cnahled to iiieorporato this anticipation in my previous report (note to page 191)). 

The date of the outbreak in Bhopal is not mentioned, but in his report for July {Gazetfa 

of India y page 1205), the Residency {Surgeon says, that 
lUiojmi State and the m.igbb.mrhooa. throughout June cholera prevailed to a great exbmt in the 

city of Bhopal, while in July there were 678 deaths. The 
dates on which cholera appeared among the troops may help to supply this date. On SJOth May 
:i man of tbc BUojial Battalion died, and on the 3()th a man of the Ist Ck*nt-ral India 
Horse who was at Sehore on escort duty. On ^Ist May and 5th June the first men of the 
Central India Horse died at Gooriah. On 6th June two men of the Bhopal Battalion escorting 
prisoners were seized on the road and were taken into Augur, where they died. 

I have already quoted the letter of the Deputy Inspector 

of the Agra Circle, dated the l lih June, that cholera had 

broken out at Jhansi and thnaighout his eirelo. 

The registration of the city of Agra shows deutlis daily from the fith to 20th June, and 
the first actual lireak occurs afer the 8th September, seven dciatlis only appearing between 
thii 9th and 3()th. Before the 5ih June three deaths only were noted in Agra — on lltli and 
^Tith May and 3rd June. In the 40th Native Infantry the first fatal case occurred on 31st 
May, the second on the 9th, and the third on the 12th June. 

Allyghuh. — '‘N o case of cholera occurred in the Allyghiir District be%e June. The 
first case occurred on the 3rd Juno and the last on the 20tli Septornber.^^ — Civil Surgeon^s 

1*4 'port. 

Mvnpooiue. — T he first case occurred in the district on 8th June and in the city on the 
12lli. — Civil Surgeon^B report. 

Mebuot. — I n May nine deaths were registered and in June 21. I think it ox- 
Ircmcly jirobable that some chohu’a appeared in Meerut at this time; the liistory of all former 
epidemics at Meerut sliows how a])t to appear is this spring cholera in advance of the monsoon 
inuuifcsUtion. TJ)4? Civil Surgeon, however, remarks : — " There were said to be some cases in 
the early months of the year, but 1 doubt tliis.^^ 

JjfANSi. — Continuing from west t^o cast the history of the distric^lKS of Ceni;ral India, we 
• 1 • holding good " The first ease was 

0f“ thoTumm. " on 28th May at Muttiiuia on the nortij-eust of tlie 

district, (lislant from Jhansi 45 miles. On the J 0th June 
eliolera broke out in Jhansi in the poor house,'' — Civil Surgeon’s report. 

Lullutvokk. — “N ot a single death was reportcil irom cholera for some years ])ast. (lu 
2r>tli May IS(U) the first ease reported appeared at Mehrownie, a town midway l>etwcen Lnb 
lutpore and Saugor." Great us was the mortality registered, the Civil Surgeems of Jhansi and 
Lulliitpore stale that the deaths are far underrated. 

IluMKEUVoisE. — The Civil Surgeon gives no details for his district, and makes no replv to 
the seventeen (picstions which starnl llrst iu the Hat proposed by the Sanitary Coinmissicmer. He 
notices, liowever, the fact that the first case appeared in the station on 13lh June, and the 
logistration teaclies that the hisbiry of invasion was licre not diJIerent from that of tin? adjacent 
districts ; — 

April. May. June. July. August,. September. Odohor. November. 

(.'h<»hn-a deaths registeroi 32 65 769 967 212 39 4 

Oka in. — The registration of the Oraie District is exactly parallel with that of Humeer- 

]M>iv : — 

April May. June. July. AuguBt. September. Odx)b«r. ^lovernhur. Duceinber. 
ClioliTjuh'alhN rogintpieJ 3 3(1 671 819 1260 322 76 


TUq Civil Surgeon, how<*ver, gives no account of the deaths registered in May and June, 
and say.s tluit in his l)cli(.*f cholera did not break out before the middle of July, *1 find, how- 
«‘ver, on turning to his Jail Return of June the following : — " Pernicious intermittent, remittent, 
and ardent fevers suddenly broke out in the district from the excessive heat of tlie season', 
and have assumed an oindemie form since the 3lBt May, and have prevailed Avith more or 
less severit y throughout the month. Five eases occurred in the jail, of which throe died." 

The iiVst of these eases was admitted on the 5th and died on the 6th June. The death 
H'port in this case is as follows, and J shall (jiiote this i^ase only : — " The man had been unwell 
during the night ivitli symptoms of indigestion and fever, but informed no one of it until 
the following morning. On admission there was nausea and inclination to vomit Avilh a 
hot and dry surfjiee and cpiick pulse. There was a rumbling in the bowels unattended with 
uaiu. He looked anxious. As soon as the bowels eonimenct?d to act the vomiting again 
began. The stools were at first liquid and feculent, but gradually changed to a watery Iluid. 
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Thirst also became uuqiicncliable and the patient rapidly collapsed. Tlie surfai^e becniin* 
cold and clammy and all the symptoms of cholera became apparcut.^^ The report ^roes cm to 
state that the man rallied, but twelve hours atW beciimc suddenly comatose ainl iln‘<l l)e(oiv 
the Surjycon could roach the hospital. It is evident that the cholera of the Oniic Disirict, 
dates from 3 let May. 

This, then, is what occurred in the stations on the northern epidemic hijjrlnvay. Wen; it, jioi 
for the fact that the simple question was put to Civil Surj^eons— when did cholera ap[)esir in 
your district ill 1809? one would almost be inelimnl to imatrinc that the leadinir qurstion 

had been put— did eli<»lcra appear in vonr district towards 

fi", ;i'« ""‘.'“I- 

tli,> tiNt wmk at Jaue. written wp to the theory involved. As I lie ease stands, 

these reports are the pure expression of n fact in epidomii,lof,n 
which cannot he ex)>lninod except by the mlmission that, universally mid at the same 
time, the choleraic influence of the same epidemic was in motion from the hanks of the Jnrnna 
to the llunn of Cuteli (Thurr and Parkur). I have placed here these stutenu-nls as the 
medical oWieers have written them, and I may safely assert that not one of these slateineiits 
has been intlueivced in its direction by anythin'^ which 1 may have written in my reiMii t 
of last year. 

I am well aware that no p*irtion of my lute report has been received with <frt‘ater 
suspicion than that in which I ailtrined that the threat cholera of the Pnnjuli univei- 
sally manifested from Delhi to Peshuwiir iHitween the lith and l!Hh May l!S(l7 was a 
<dioicra air-hornc and distributed at a normal season j and the fact that moniris liefore I had 
formed the anticipation weijflied little atjainst the palpalile fact that the roinls from ilnrdwar 
to UmriUnr were lined with dyin«f jiilffrinw in the third week t,f April. One reviewer 
writes In this allegation we have citlier the expression of a very renmrkuhle fact, or a. nios( 
ingenious instance of siiettial pleading.” No suspicion of the ‘|H'»»'hlc effects of Ininian 
interconrsc can attach to this illnstration from the history of IStJt), imj we are foitunato in 
having such an illustration following at so short an interval. 

The Civil Surgeons of Muttra and Ooorgaon, south of Delhi, are unaeiimiinted with 

the origin and progress of cholera in their districts ; Imt the 

,, zfrr, f “'j""'"'' fi-' 

i,c.v<«ul thfl riortUuru iimrgui of tho J June, they wire Hli^'hlJy 


i'pidemic liigUwuy. 


affeetod by tli(3 same cliolera wave ! 


DmUs of Me General Populalmu 



May. 

June. 

July. 

Aug. Biipi. 

Out. 

Nov. Dec 

Muttra 

1:3 

122 

2 H 4 

.337 

144 

no 

2.3 7 

(iooraaou ... 

15 

Ho 

50 

141 

14:3 

21(5 

11 

Rolituck 

15 

20 

7 

3 




IHlii 

10 

1(5 

11 

1 

*1 

:i 

i 

ilirttinr 

1 

3 

45 

142 

(59 

38 


Sii’Hii 

1 

... 

... 

(5 

2(5 

38 

‘i 


Thus this cholera is traced up to the edj^e of the desert. From Bikaneer we Imvo no 
information l)cyond the fuet mentioiu'd ineidentally by the Civil Surjreon of Sirsa, llmt 
in August, six eases of cholera appeared at a town of his district bordering on Bikaneer, and 
that two months Iwlbre cliolera had appeared in that State. 

But I have many times renmrke<l that in tracing jin invading wave of cliolera, 

oimler. of tha .sme d,te on tlio ^ to the op, H, site and tern.in.il 

oppoMte miivKin nf tlw nuiural p«.- wargiu ot the natural province, where we may hnd the very 
^iuct‘ from that by wlilcb mviaUnij same cholera precipitated in strength, allhougli the iiuliira- 
iiitlucncw mitcp. ciuiUiru ot’ tioiis over the proviiiee itself mav he of verv sliLdit ini- 
ItmriUur, and the bu.d. Hilh. This IS what appears to have taken* j.lacc in tin- 

Punjab in the last week of May in 18(59. While aerial eommoiion is occurring over tin* vast 
tract in the south, iu the north the cholera of the same movenieut is being preidpitaled in 
strength at the terminal extremity of the monsoon province and iar up among the* Himalayas 
close to tlie snowy range. It was at this time that the great cholera of UrnTitsur which, as 
elsewhere, culmiinitod iu August first appeared. The report of the Committee appointed 
to inquire into the causes of this cliolera states : — A few cases of a doubtful <‘hara-eter 
occurred in May, but it was not until the ‘i7th that the Civil Surgeon was satisfied that 
genuine cliolera existed in the city.^^ * * * “On the lOtU June it broke out iu 

the northern quarter of the eity.'^ 

Even iieyond Umritsur, this cholera wave extended, for on 4th June at Sealkoto an 
officer of H. M.^s 38th Regimeut was struck down. This was a very severe and characteristic 
case of cholera, but the patient survived. 

In the first week of June there was a distinctly marked tendency to cholera in Simla ; 
and I was able to append notes at pages 1U5 and 1(5(5 of the second section of my report ol' 
last year mentioning this, although at the time ignorant of the general epidemic connection. 
On the 19th the report was sent to Simla, hut cholera was prevailing iu strengtii fourteen 

Y 
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Oholcra 

June. 


in Persia in the niiddlo of 


Meteorolnffv nreompanyinj;; the move- 
iiM'iit of cholera hi the la< week of 
Mil}' II 11(1 th(? hefjfiniiiiig of Juno. 


marches heyond in tlic interior of the hills ; and even np to October accounts continued 
to be received of ita existence on the hills beyond the Sutledge. 

Such i« the history of this Vast movement of cholera as far as I am acquainted with it. 
There OKiata not one iota of evidence whitdi mi]^ht tend to show that this was a cholera 
rcvitaliml from that of a j)revious epidemic. The cholera of this area was heyond doubt 
derived from the cholera of 1868 as defined on the map for that year, and the movement, as I 
have now described it, is only what has occurred in previous epidemics, and will occur as often 
in the future, when tliis description may be taken ns a standard of reference. 

I may note a^aiu here, that a despatch from Persia, dated Sth July, announces that since 

18th June several cases ot‘ cholera had taken place in Teht?ran, 
and tliat in the town the number’ of deaths had increased 
from 8 to 27 daily. 

It was in the last week of May that the monsoon 
ap|)cared on the western coast, and in the first week of June 
rain was fycmeral throughout the Bombay Presidency and 
in Southern Scinde. 

In the Central Provinces the wind had set in from the south-wcBi, and in all districts 
tlie i»romise ol‘ tlie monsoon appenred. 

Dislrid Reports for weei ending Wi Jane. 

Nagpork. — -Nights cloudy, and there is every indication of rain. 

Bhiinjjaua. — P revailing wind west by south-^west; clouds bank up daily. 

('UAXDA. — Weather cloudy and windy. 

AVi ROAii. — Cloudy daily; wind south-westerly; a small drizzle fell in Wurdah, and a 
heavy shower in Ilingnnghat. 

Bat.a(Miat. — C loudy sky towards evening. 

SaX'Ook. — S outh wind ; on the 4th and 5th slight showers of rain. 

Baitool —Wind from west and south-west. 

(hiiNDWARA. — Wind variable ; in the morning north, and in the evening veering round 
towards soiitli-west. 

Ntrsingpork. — Wind steady from the south-west, till the afternoon, when it veers to 
i-outh. Heavy clouds hang about. 

Njmar. — H eavy clouds have been banging about all the week. 

Raipork. — IV cvailing wind at the beginning <»f the week mostly from the south, but 
iaticrly more constant from the west. 

Assocfiated probably with the aerial disttirlmnce in the south, nearly every district of the 
Ihinjab 


0 got tlie first rain of the season oil the 8tli and 0th June. 
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But this was not the burst of the monsoon proper. The Punjab got no more rain until 

the first week of July, and it was on the loth that steady 
rain set in. In the North- Western Provinces the change to- 
wards the monsoon began in the lust week ot June. The 
Reporter for the North-Western Provinces saj^s : — About the 17th the indication of a cliange 
look place, but ill many places it was so unimportant os not to attroict notice. When it was 
noticed the wind had become more or less easterly and clouds apjH»ared, and it felt cooler when 
slight rain fell. The change of weather was more decided on the 23nl and 24th, and on the 
hitter day rain fell in nearly, all the stations, and especially in the more eastern districts. 

* The monsoon may be said to have commenced a day or tivo jmst the middle of June, 
Init its effects were not very ajipareut till the last seven or eight days of the iiionth.^^ 

The following rejiort of the Government of the North-Western Provinces to tho Govern- 
ment of India on the prospects of the season, dated 1 Otli July, is of extreme intercHt to us, 
as showing how true is the natural jirovince west of the linc’of 80^' E. Long. — the limit of 
natural influences from the east, and the limit of cholera progressing from the east : — 

^‘I’here was a good fall of rain in Goruckpore on the 24th June, but the first ajiproach of 
tlie regular monsoon was on the 29th and 80th of that month. On the 80th it ruined 
iienvily and continuously llirougliout tho Benai'cs and Allahabad Divisions, the storm passing 
steadily from the east and reaching to Etawah, and through Oudh as far as Bareilly and 
Shahjclianpore ; west of that line it did not pass.^' * * 4*- West of Mynpoorie no regular fall 
l:as yet occurred. There have been showers in some places of tolerable quantity ; but the setting 
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in of the rains is not rei^rted from any place in this quarter. * * On tho whole, ih<» 
l^enco is ^ood as far west as Furruckabad (Futtchfjhur). * * Bimdlccund has also fired on 
the whole well. The fall in Banda was good. * * In Humocqiore the avoragt^ Tall was 
24 inches. * * At Agra there is reported a heavy fall on tlie hih, and there hav(^ been «hi>\vers 
in Muttra. * * No regular setting in of the rains tippars to have takcni place in the Moernt- 
Division, There have been showers of more or less intensity and duration, * * but it is to 
be feared that west of Mynpoorie and Etawah there has yet been no regular monsoon."' 

Again^ in the week ending 22nd July, the Lieutenant-Governor of the North-Western 
Provinces rejiorts, — that during the week that has passed, rain has fallen sutficieni lo remove 
for tile present all apprehension of agricultural failure. 

Now, it is a matter of observation that about a fortnight or three weeks after the setting 

in of the rains, the strength of an epidemic cholera begins to 
€.aioiero oTthrylw. moaioon ,.e.apj)ear in Upper India. From the registration of the 

general jmpulation the interval between tho cholera of the* 
spring and monsoon is scarcely apparent, although when studied in the type, which gives a 
true rejirosentution of the fact, it is readily seen. In the first part of the jivescMit ])a])er, 
})age 2(10, 1 have shown how, throughout the stations of the European army, the cholom oi' 
the spring died and was succeeded at an interval by the cholera of the monsoon. The same 
fact is apparent in tho table at page 232. 


The repression of the manifestation of the. spring-distributed ebolora was beautilully 
r *1 illustrated in the case of Umritsnr, where, although 
riiiritHiir choloni of rrprenHion nfW localising caiises were at the maxminm, tlio cholera dist ribntcd 
inviision, of culnnnntion with monsoon in the last week of May was repressed up to the 13th July, 
mfluonuett, uud ot utituml decay. when it began to show itstdf in power. The Umritsnr 

Committee write thus : — " Throughout June the deaths in one day never rose above four, and 
the total deaths in June were 38; the disease was eon fined lo no particular quarter, hut 
isolated cases occurred in all directions. During the early part of July the iiumher of 
cafiiialties was small. On the 13th and 17th and 27th there was rain, and cholera increased 
rapidly, the* deaths being on the 13th, 10; l.jth, 10; 10th, 27th; August 2nd. 35 ; 3rd, .52. 
From this date the disease was imivei'sally diffused, and reached its climax in the death oi' 
118 persons upon the Iflth. Its fall was more rapid than its rise, and the last reported ease 
was on the 8th October." This will always remain on record us u peifecd. and standard history 
of <!bolcra in relation not to a ]iojuilation but to a locality. No localising condit/ions could 
maintain this vital cholera in life ; on the 6th September it begun to die, ami it was dead 
ab8olutel.y on 21st September.* 

Compare the winding up of the epidemic of 1856 in the Lahore and Feroy.eporc Districts, 
as given at page 105, to show how rigidly the law, of extinction is enforced, and that the 
same law holds good, whether types of the population only he taken, or the population as a 
whole : — 

In the 70th Regiment at Ferozepore the last cholera ease occurred on 22nd Septeinher, 
in the ArtilliTv on 17th Sejitember, and among the Native trooy>s on l8th September. Tlie last 
case in Her Majesty's Hist Regiment at Meean Meer was on 23rd September; among Native 
troops between the 1 4th and 21st (8th Cavalry, 2lst; lOth Native Infantry, Mth; Police 
Battalion, 14th ; 26th Native Infantry, 16th). This show^s what is meant by the end of t he 
reproduction. It is the date up to which outbreaks can occur in consequence of the presence 
of vitalised <?holera over the urea." 

Before leaving the history of cholera in Umritsur, it is of interest t6 notice the dates at 
Ttirtire. in ty|M>« of t\«- oomiminity whi<'l» llic cholera of the monsoou seaBoii iiflectcl our lypes 
which show that the piimllelis of 1856 of the population, with reference to the anticiyiation of the 
uiiil 1801 in this locality might reudily possible apiiearance of cholera at Meean Mccr on the 7th or 
have been repeated in 1809. following the parallel of 1 856 and 1861 . Meean 

Meer entirely escaped, ami also the Central Jail at Lahore. But- in the female jail a woman 
died of diarrfniea on 8th August, a second died on the 13lh, whose ease al^o was returned as 
diarrlnra, and on the 18th and Itith two cases proved ftital, recognised as malignant ehuleni 
of one day's duration. In Umritsur, '^cholera appeared in the jail for the first time on the 
10th August; and in the fort of Goviiidghur, distant a quarter of a mile from Umritsur, the 
first case was that of a gunner on the 6th August, followed by eight more cases iiji to Septem- 
ber 3rd." How nearly the parallel of the past was realised may be gathered from indiees 
such 08 these. 

But 1 have spoken of the same cholera which was localised here in June as having passed 

over the Simla Hills, and not less wonderful is tlie ]Miiallel 
Significance of the Siibathoo cholera holds ill this locality. That tlieeholcraof Siibathoo was 

‘ ““ loc.alisc.<lBoino«-hor«i..tl.e hills is. I think, shown hy the 

fac't, that at this very date it became manifest in power, while 
the history of a far spreading cholera is wanting. No cholera ap])ean*d at Kussiiwlic, Jlugsliaie 


* 1 (.hwTvc iu» noliro in tho returiw of the cft!»e of 8tli Octohir; the register ceases on 21t!t feepttmhvr, up to which 
tlrttf II lutul of 3,020 cholcitt deaths were regUtered lu the city. 



216 


DR. bryden’s statistical report on the 


[Appendix B. 


or Simla for the additional 1^500 feet of elevation, and the foot that theae etations are not 
overtopped and surrounded by ncig'hboarin^ hills was sufficient on sueh an oeension us this to 
secitre immunity. There is reason to believe that at Subathoo also the eholemio inflneiieo 
which pervaded the hills early in dune was felt.* Be this as it may, the j^rallel holds, that 
in the regiment cholera broke out on 6th August, and that the termination of the cholera 
occurred almost to a day with that of the Umritsur cholera, for the last man died on- 
18 th September. 

'What I have shown in the case of the European army, I illustrate again from the 
BaUiofUio couimencoment of the history of the jail population, namely, the awaking into 
luonsntm oiitbreuks (luioiig tho Jail epulomio ItFe tbvou^tiout tho mousoon area from the Uelutr 
iiopulation. Provinces to Uniritpur of the cholera of the spring as soon 

as the monsoon had fairly set in.f Below are given the dates of jail oiitbreakH, distinctly 
belonging U> the monsoon season, and cut off from the spring cholera of ItiGO. The deatlis 
of the same area were in June 12 and in July 105 ; — 


Dales of the jail outbreaks of the epidemic area in the monsoon season of 1869. 
(Compare fable for European TrffopSy page tW,) 


Ilanclice, 20th to 27th July. 
JNirneah, 2()th Juh\ 

Arrah, IGth to 23rd July. 
(Muimpanui, 16th to 30th July, 
('hupra, 18th to 20th sluly. 
llouaroB, iHt to 7th August, 
•louiipore, 3rd August, 
(torui’kporo, 10th to Hist July, 
iiao Bareilly, 12th July. 


Oonao, 4th Augiint. 

Nogode, 27th July. 

Allahabad, iHth J uly to 2nd August. 
Shaldehanpore, 10th J uly. 
Bareilly, 14th to 21st August. 
lh4a8poi*e, 8th July. 

Bandhara, 24th July to 2nd August. 
Chanda, 17th July to I3th August. 
Jubhulpoi^, 12th to 28th July. 


Lullutpon?, 17th to 26th August. 

J hantti, 17th to 26th August. 
A^jmens 20tli to 2Gth August. 
Agra, 25th J uly. 

„ 23rd to 2rth August. 

„ District, 13th to 27tli Au- 
gust. 

Umritsur, 6th to 22nd August. 
Laliore Feuiale, 14th to 18th Augt. 


Monsoon movement nbont 17th Au- 
gust eorrc‘S|X)iiding probably with that, 
usually observed in the last week of 
July and flrst week of August. Tho 
special meteorology by which it was 
uccomiaiuied. 


liooking at tliis tabic the curious fact is observed, thnt the dates are clearly divisible into 

two. While tho prevailing dates in the eastern division t>f 
the epidemic area range from the middle of July to \he 
first days of August, in Lullutpore, Jhansi, Agra, .and 
Ajmero, all the jails were attacked between the 1 7th and 23vd 
August^ the outbreak ceasing on the 25th, 26thy and 27 th 
August. Now, this is precisely the time that we register the 
invasion of the Meerut District, The Civil Surgeon of 
Meerut writes : — The first case came to notice at Ghazeeabad on 19th August, and in a few 
days ch<»lera appeared at Meerut and its neighbourhood.^^ A workman employed on the Delhi 
Uailway between Ghazeeabad and Meerut was seized with cholera on 20th and died on 2 1st. 
Two cases, however, had appeared in the Sudder Bazaar at Meerut on 1 Sth August. The first 
ease in the city occurred on 24th August. Cholera appeared at Ghazeeabad, in the Bazaars, and 
in the city, all in the course of a week,” Here is a definite statement, and a clear liistory of 
a further movement of cholera, if cholera moves aerially and not by human intercourse. It 
Wjis at this date also that cholera made its appearance in Allyghur, and it was ro])orte(l tlial nji 
to the 20th, 20 cases had terminated fatally. 

We may then try to trace whether this movement of 17th August was accjompanicd with 
, ... . meteorological phenomena that can Ikj recognised. 

nf^inoTOMion? irthe end ofTiIj™ ml Th« Secretary to the Lieiiteiian(.-Governor, North-WesttM'ii 

fir»t week of Augiwt, and attondiug Provinces, addressing the Government of India, in the Home 
the movomenfc of I7tb August. Dcjiartmcut, dating 23ril August, writes as follows ; — 

Every thing is still prosperous in the eastern districts (those cora»8p<iiidiiig to our 
natural province), where the harvest promises to be unexceptionubly g<X)d. But the western 
districts have, during the past two or three weeks, been the subject of renewed anxiety. 

Early in the present mouth there was a general cessation of rain, aemmpanied by a hazy 
dry west wind, which continued so long in tlie upper districts as to occasion apprehension, and 
in some quarters injuiy to tlie crops. 

About the Ifith or 17th this passed off, and cloudy weather re-appeared, bringing with it 
heavy falls of rain, which in most places have proved sufficient for the present. The greater 
part of the Agra Division (e8|)Gciallv the eastern portion) has been plentifully watered ; and 
in eastern Rolrilcund enough has fallen for present, necessities. There has also been rain in 
western Rohilcund, but more partial. The Meerut Division has fared worse; but a heavy 
fall of three inches is reported this morning at l^^oZuffernuggur, and there have been showers 
in Seharunpore, Bolundshuhur, and Allygurh sufficient to revive the erops. Tho Meerut 
District has, excepting a few showers on the north-east, received none of this fall as yet. 


^ Kiiuiteen cliildreu out of 130 be1oiiginf,f to thiN regimout died in May and June. The Surgeon of tho 41fit died 
Hoon after the teriuiimiion of the cholera outbrenk of Augunt and September ; but Atutiatmit Snrg^n Uallwcy, who wuh 
with the regiment at the time, iniorinB luc that he hnii no donbt of tho prenence of cholfM'u at thlH neiuioii atiioug tho 
childron, and thut iimny chaos wliicb were nipldly fatal were attended witli coldness and collapse. 

t Dr. Ambrose of Her Msjesty*s 68th Regiment, who has published an account of the givat ontbrenk in tho regi- 
ment, recognises this interval between the spring und monsoon cholera as follows : — From the 11th of June to the 
23rd of July, tho &8th wss totally exempt from cholem, and the epidemic wiis suppose^ to hnve worn itself out Hut 
it wus merely n respite. Why the rcsjilte should hitve occurred is simply unnccuuutHble, hut nevertliile^s well worthy 
of notice.” 
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" The accounti from the Jhaneie Divieion and Ajmero are good. 

*^The latert accounts from the Muttra District and western paii» of Agra aro not Favornblo. 
There has been very little min in that qua^r, and the crops arc eonsequontly poor and pr(*eariouK. ' 

Was the haay west wind of the first week of August the cause of the immunity 
of Meeatl Meet and Lahora in 1869 ? \ . 

How narrowly Heean Meer escaped a repetition of the calamities of 1856 and 1801 in tins 
first waek of August 1869 has not Imn sufiftoiently appredated. Escape was not aitributuble t<» 
any precautionary measures that may have been esmployed, as the Sanitary Commissioner has 
shown. No foresight could have predicted the occurrence of such a series <»f nalui’al 
phenomena as would divert the miasm from the regidn in which it normally scttlcK ; the most 
that could be foretold was^ that the parallel of 1850 and 1800 might be repeated. Ajul up 
to the end of August the parallel did hold^ aud the meteorology of the month held the advanc- 
ing cholera in check. 

The following was the state of the Punjab in this same week (26rd August), showing that 
State of the Punjab towards the end *be dry west wind was devastating the country while cliolera 
of August, a province from which the In- was utterly repelled. T/ie ihtjliMhtmn of 27 th August coii- 
vnding cholcre of the year was repelled taillS the following 

at isseoson. We are sorry to see that the latest a<!Count of the con- 

dition of the Punjab Provinces is stated to ^ critical in the extreme.^ liain was muc!h 
wanted; in fact, unless it fell within one week the crops would bo most seriously injured. 
Prices were still rising and would rise still higher unless rain fell, and fresh applications were 
being forwarded to Govenunent for money for relief works. At Hissar, during the first 
week in August, 62,710 infirm persons received relief, and only 49 were employed on relitd* 
works. The crops that had been sown were drying up, and the Deputy Commissioner writes 
that ^the prospect of another year of famine becomes every day more distinct.' The canals 
also do not appear to supply sufficient water for the irrigation wanted. In Hoh tuck 22,876 
persons received relief, but there were no special relief works in hand. From Loodianuli, where 
no relief operations had hitherto been required, an urgent appeal for assistance has been for- 
warded to the relief committee at Lahore. In Kurnal, 1,558 persons were employed on 
relief works, and 49,050 were fed, and unless rain fell at once it was said that the crops would 
perish. Relief operations will have to be resumed in Lahore, and have been already sanctioned 
in Umritsur. An application for money has been sent in from Ferozepore for relitd* purposes, 
but it is stated that there is no cause for anxiety at present. At Sirsa, 7,664 persons were 
employed and 12,874 fed at the expense of the relief funds." 

J3ut in the Punjab as well as in Meerut the influence of the weather of 16th and 17th 
August was beginning to be felt. Cases of cholera begun to appear here and there where no 
cholera had been shown before; and in the districts into which the spring cholera had in- 
truded fresh vigour was imparted to the latent miasm. 

In the report for Lahore we ore told that on 22nd July a man from Umritsur was found at 
the Railway Station Buffering from cholera; but the death register for the city begins on llth 
xxugust, and up to the 17th only 7 deaths were recorded. The 22nd is the date of the general 
apfiearanoe of cholera, for on this day 7 deaths were reported and on the 26rd 14. From tliis 
time up to the 21st September deaths were reported daily, and the last death recorded was 
on 8th October.* In all, however, the register for the city of Lahore shows only 184 deaths. 

Our indices show at this very date in August choleraic iuflueuce abroad over other 

Sliadow of thu clioloru of the districts ^ 
second and third wi>ek8 of Aiiguit hi JvLLUNPUU.— One casc of cholera was admitted 

the semthern districts of tho Punjab. J 28rd. He had all tile wfgst symptoms V 4 M*y 

marked. He became collapsed, and died 11 hours after admission. IFp to the present no 
other case has been reported on this side of the Beas." — Weekly Report, 92nd Highlanders, 
27tb August. 

FaabzsPORE. — man was admitted at 2 p. m. on 17th August with vomiting, 
cramps, coldness of extremities, clammy perspiration, and sunken features. He stated 
that his bowels had not been open for three days, and tliat the day before he had sjieut four 
liours in one of the baths for the purpose of cooling himself, and afterwards slept in the 
open air with only a pair of wet drawers on. Before visit on the inorniiig of the ISth 
his bowels luul acted after a custor-oil enema, and he bad passed water; but after visit he 
sank rapidly, and died at 9 a. h. All riie symptoms were undoubtedly choleraic, but 
the case being a solitary ono^and clearly to be trae^ to his having acted as above described, 
I did not think I was warranted in calling it cholera," — Report from Surgeon Regiment. 

SiuSA. — ''The first. case of cholera reported in the Sirsa District was from Ellenahad, 
and here cholera appeai*ed on 17 tb August. Ttiero wore in August six deaths only in the 
Su*sa District." 

But I have now to show the cholera of the Punjab under a new phase and us a cholera in 
Mov.m.nt rf the flnrt w«.l. of ^heu 1 ffavc the vvarning, that, followin- parallel 

Srptember. The inoteoroiogy which history, further movement might be anticipateil in the first 
flvcouipaiiied tbo movement of cholera week of September (pages 198 and 202 of this report) I certainly 
over the invaded urett, appnjheiid the vast extent and importance of the move- 

* Note the ubttoliUe cuiuciduiico of theve datcA with the duteti of the di^itpiieurauco of choleru at Umritnur. 

E 
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ment which actually did occur. We bad a perfect appreciation of the geography of the epidemic 
up to Augofit^ and what I um going now to detail shows that within oue w'eek the cholera doud 
descended upon a vast and unoccupied area. 

I have shown how critical was the state of matters in Northern India up to a late date 
in August, The following is the report of the 8th September from the North-Western 
Provinces ; — 

continuation of last week^s report, the Lieutenaut-Oovemor, North-Western 
Provinces, has much satisfaction in informing the Bight Hon^ble the Governor General in 
Council that the prospects of the coming harvest continue to brighten. After a short break 
in the weather^ a heavy rain storm burst on the Upper Doab on the 4th instant, and there has 
since been abundant rain everywhere. From all quarters the accounts of the crops are cheerful 
and promising. Even at Ajmere the prospect is encouraging. Bain fell early in the month, 
and on the Cth the following telegram was received : — ' the last rain-fall has been general, 
and suSi(nent to secure a good harvest.^* ^ 

Mnch further to the west this same rain was felt. On 1 7th September the ^Pioneer writes:— 
hear from Mount Aboo that the weather there is intensely disagreeable— almost 
incessant rain, and the few intervals filled up with dense mist. For Marwar generally the 
weather is most beneficent. The rain-fall has been genernl and the crops are looking healthy 

The northern limit of this rain was the desert, and this was probably the cause of the 
exemption of Bhawulnore and Mooltan and the districts to the west beyond the desert, 
while all districts to the south of the desert and all districts to the north suffered from 
cholera in one and the same week. 

This limit is indicated in the continuation, "Jodhpore has been the least favoured; 
there the tanks are still dry and famine prices rule, as indeed they do, notwithstanding the 
elsewhere sufBcient rain, throughout the Marwar territory.*' 

On the 4th and 5th September the same rain was general over the Punjab. 

Indian Public Opinion says : — ‘We are glad to note that abundant rain has fallen during 
these last two days in and round Lahore. Tbe rain this week has been most providential, and 
may be said to have saved the crops and ensured a good harvest. The fall of rain appears ^to 
have been very general. Hissar, Goorgaon, Bohtiick, Delhi, and the districts most in need have 
received a plentiful supply, from two inches to five inches. Nor has the rain ceased. Yesterday and 
to-day have been wet days at Lahore, and the prospects of the country are now tolerably bright." 


Immediately upon this followed the telegram of the 7th from Feshawur, announcing the 

appearance of cholera in the city. Mr. Ince writes in his 
App«w.neo of choiom on the epidemic The first authenticated death 

of* ° *” ^ occurred on let September/’ But I am well assured that the 

aura of the movement between 17th and 28rd August was 
felt even as far as Pcshawur;* Dr, Watson, of the 19tb Bengal Cavalry, returned during 
August amongst the Native troops under bis care, three cases of choleraic diorrheea unat- 
tended with a fatal result, and there can be no doubt of the correctness of his observation. 


The city register for Peshawar shows deaths daily from Ist September up to the 4th 
November, except on 8rd September. Mr. Ince writes: — ^^'Prom the 7th to 26th Sep- 
tember the daily average number of deaths was over 52 ; the greatest number took 
place on the 13th September, and it was 92, From let September to Slst October, the 
total number of deaths was 1,450; in November 16 occurred, and in December 1, making the 
total 1 ,466, or 2'59 per coni, of the population." Thus the anticipation contained in my letters 
of 8th and* 22nd September that this cholera would die at Peshawar in the first week of 


November was exactly realised. 


Immediately after the outbreak of cholera in the city was reported, a great rain-fall took 

place, abnormal for the season, for Peshawar is beyond the 
Tlio outbmik ill the Poehuwur Can- normal monsoon limits. Seven inches of rain fell between 
tomuent. the 9th and 11 a. M. of the 11th, and on the 12th the outbreak 

in cantonments was telegraphed as follows : — 

Cholera has assumed on epidemic form amongst the troops here. A man of 36th Regiment 
seized ycstei'day morning died last evening. Two men and one woman, 104th Uegiment, 
seized yesterday evening ; one died lost night. Two men of Royal Artillery attacked last night. 
The Battery and a Wing of 104th move into camp to-monrow." 

The following notice by a correspondent of lielhi Qazeiie^ dated 12th September, shows 
very well the statf) of matters immediately before the outburst 

I am sorry to announce that cholera has been raging in the city amongst the natives since 
the 5th iustent; the daily average number of victims supposed to have been carried off is 80. 
Several similar cases have c^curred in the cantonment, and a Committee, composed of 
military authorities of the station, having assembled on the 7th instant, a resolution was passed 
that yisite to the city should be avoided as far as practicable daring its prevalence. The 
Committee, having concurred with the opinion, have established a cordon through which no 
natives, except those who are provided with a pass from the Deputy Commissioner, Canton- 
ment Magistrate, or Brigade Major, are allowed to pass. The Officiating Brigadier-General 
Commanding the Peshawur District has already issued orders for the British troops to be in 


* The utiivcrAari(y.f)i' the spsrve min-faU at thia date ia beautifully ehown iu the dully raiu chart at page 
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readiness to move into camp^ and the Executive Commissariat Officer has been ordered likewise 
to keep the moveable column in attendance to assist the forces in the conveyance of their 
&c., &c. We had a heovy fall of rain from the nisrht of the IHh instant up to the 
Ha. m. of the 11th ,* this will very probably put a stop to the prevailing: cholera, whicli has 
carried off hundreds since the 5th/' 

The dates of the outbreaks in the different corps in the Peshuwur Cantonment, wen* 
as under ; — 


Ritbopcanb. 


Nativbb, 


30th Reji^iniont 
104th Reffiment 
A. Brig., B. Bat. f 
A. Brig., £. Bat. 
XIX Brig., B. Bat. 
XXII Brig., 4 Bat. 


11th Se)>tcmher. 
llUi Se{)totnher, 4 a. h. 
IBth September, 3 a. ic. 
12th September, 2 a. k. 
12th September, 7 r. M. 
Xdth September, 1 a. h. 


Sapponi and Miners 
18th Cavaliy 
19th Cavalry 
Bi-d Native Infantry 
lOth Native Infantry 
25th Native Infantry 
28th Native Infantry 


18th SeptemW, lO a. m, 
8th Scptenil>er, 4 a. m. 
'6th September, 6 p. m. 
19th September, 
llth St* § p< ember, 6 a. m. 
19th September, 3 P. M. 
llth September. 


This table recalls at once the phenomenon which I have described in various parts of the 
Th. .igolitemco of tho tatorvol bo- for last year, namely, the apron tinff of the cholera 

tween the cholera of the Peshawor after an interval from the time ot its being; prccii)ita.te4 over 
Cantomnent of llth September and any locality. The outbreaks are distinctly divisible into two, 
the great outburst on I8th. those following the invasion of llth September and those 

consequent upon a renewed manifestation of cholera on the 18th. A second sl/irm hurst over 
Pediawur on the 18th, and coincidently with this storm the universal ocoupatiiou of the 
Peshawur valley by the cholera occurred. 

In the 86th Regiment four men only died up to the 1 8th, and on this day the terrible, 
outbreak began, in which 111 men were lost; and in the 104th Regiment seven men onl^r were 
lost up to the 18th, and on this day began the outbreak, in which 66 men died. The wing of 
tljja 104th which left the cantonment for Chorat on 18th entirely escaped the great outburst of 
the 18th, showing that the men had not become affected as a body even at this date. To this 
phenomenon of the re-appearonee of this cholera a week after evident invasion, I shall return 
in speaking in the next WHJtion of the aspects of the outbreaks of 1869. 


Before tracing further this cholera of the first week of September invmling beyond the 
CI.otem outbr..k. of th. Punj... of I"**™' ^ Punjul), to show 


thf) tirHt week of 8eptouibcr, which 
opptvir to come furwiird with the MUtno 
moteomlogy which detcnuitiod the out* 
break in the I'cahawur valley. 


that here also the cholera of the first week of September was 
an invading cholera. I tiibulato l)elow instances which seem 
to have arisen under one common influence at this time 


Invading cholera in the Eaeiern BUiricU of the Punjab of the fini week of September, 
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In reply to an enquiry as to whether cholera hod appeared in the Bhawulporo State at 
this time, the Civil Surgeon, Mr. Deane, writes to me " There was no apiiearance of cholera 
within the liniits of the Bhawulpore Stale iu September of this year. But, curiously 

* Not fiital. First fatal case admitted on 19th. 

t Not fatal. Cholera suddenly re-appearod in this regiment in strength on 19ih. 

X No cholera in any previous month. 

§ One ease ou 27th July. 

il Break from 18th Augnit, with esception of a case ou 21st. 
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etidiig^h, an outburst of cholera waa reported on the sdu them end of the St^ite in the 
days of Aun^iist and first week of Septembei^.^^ Mr. Deane^ however^ is of opinion that this 
was not true oholerai but fever with gastric and intestinal irritetion. 

But the fact of the invasion of the districts of Scinde immediately adjoining Bhawuljiore 

at this very d|tc ijl opposed to Mr* Deane^s conclusion. 


Invntioa of Northern Sciudo in the 
immo week. 


my 


'the Commissioner addressed to 


At 

the 


requejfcj t , _ 

Sanitary !p^rtment for the Bombay Presidency the enquiry 
whether in this first week of September the mstriets of Northern Scinde had been invadt^. 

In reply, several ])apers of great interest were forwarded from the various districts of 
Scinde, and from these 1 make the following notes : — 

The Magistrate of Shikarpore, addressing the Commissionor of Scinde, and writinff on 
4th October, says i — Cholera first made its appearance in the town of Sukkur on 2ttd ultimo, 
on which date three men fell victims to it. * * The scourge has^ been pretty general thrcnigh- 
out the district, but it has nevertheless gmatly abated in the neighbourhood of Sukkur, and is 
now, I trust, abating also in Kotree, where it showed itself* in rather a virulent form. * * 
In Shikarj)ore one case occurred on the 19th September, and a similar case on the 20th in a 
small village adjacent.'^* From this district 083 deaths were reported. 

Further to the south the cholera appeared at the same time. At Kotree the first case 
, was observed on 8th September. I make the following 

commenciug on report of the municipal committee, dated 

16th Octol)er: — No remedial measures were of any avail tf) 
check the progress of the epidemic. Each day the number of cases increased and the death 
rate rose higher. By the 20 th the population was panic stricken, and numbers fled from 
the place. The disease raged with the greatest severity for a period of J1 days, from the 18th 
to the 28th inclusive-t During this time 503 people were attacked and 300 died. After 
the 28th it rapidly abated, and on the 1 2ih instant the last cases and tlie lust deaths 


Cholera of Kotree, 
Sill Sei>toinl)fir. 


occurred.^^ 

Tlie localisation of this cholera appears to have been due to the following conditions. 
The second ))aragraph of the municipal report is as follows : — 

“ On the i4th a large body of wat/cr, an overflow from the Banm Stream, swept 
down upon Kotree, flooding all the low-lying land between the European station and' the hills 
as well as a considerable, portion of the south and soutli -eastern quarters of tlie native town. 
The greater part of this water rapidly drained off into the river, but jxiols of stagnant water 
for which there was no outlet remained in various parts of the town for several days, while all 
tlie low country to windward of the town which had been flooded for many hours became 
exiiosed in a muddy state to the action of the sun. These most unfavorable sanitary conditions 
were intensified by an extreme and sultry heat which prevailed during the latter half of Sep- 
tiunhcr and which would no doubt of itself go far to explain the extraordinary mortality which 
has characterised the epidemic in Kotree.^^ 

Regarding the cholera of Kurrmhee the Sindian reports as follows : — Cholera is still 

,, , at work in the town of Knrrachoc. During tlie past wensk, 

namely, from 25th to SIst October, there 71 iUividuale 
sick; of these 25 succumbed and 46 remained on the sick 
list. The report of 1st November shows eight more taken sick, of whom three died.” The 
lirst case of cholera appeared in Kurrachoe on 2lst Septomlier and the last on 23rd November. 


The cholera of the northern limb did not stop short on the Pedia%vur Frontier in the first 

week of SepUimber. Immediately we liear of it above the 
Choiura of Cnabiil, Asfrabnd, Musb- Khvher at Jellalahad, and lieforc the middle of Seiiteniher its 
j Jt Hiid mb'*8ept«nib^^^^^ iHstweeii tlio Caubul was report^. The latest inlelligonee 

received in the Foreign Department regarding the (diolera of 
Caubul is datinl 23rd November ; and in this report it is stated that cholera after prevailing 
lor a month and a half had almost entirely disappeared. 

But far beyond from the shores of the Caspian the arrival of the cholera of the first week 
of September is announced. The Agent at Astrahad writes : — 

“ From the 8th of the month the cholera has made its appearance here. It first broke out 
among the soldiery and irregular cavalry. These being disjiersed it spread in the town and 
is very virulent. Those who can afib'rd have left for the country. The epidemic is also at 
Auzun, one of the villages of Astrabnd.” 

And on the 2Jlst September the Agent at Meshed writes to announce the same thing 
“It is now some days sim^e the cholera has appeared ; and there are from 50 to 00 cases 
a day." 

But this cholera finds its termination neither at Astrabad nor Meslied. The 'Lanett of I3th 
November siqiplies data which show that the cholera of this week was carried on into llussia:— 
“ The Medmd Newa of St. Petersburg gives some interesting particulars relative to the 
outbreak of cholera in Russia. It attributes the outbreak to the extraordinary heat and drought 


* Tlio»e dHt4?B ar« to be noted ns e()rre8]K>tiding with tbc date of the appettrunee in etreiigth of the cholera of the 
iN'^.IiHWor valli*y. 

t Precisely tlii: dales of the (preut outbnrst ia the Pesliawut* valley i nm table page 2S3. 
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M. t till. i.in- 

itliiii tlio last fcHV days, crowds of proplo in 21 piirtiiilly stjirvin*^* (fondilion 
Erinpoora, and from roliaMo inlorinaiioti ^-ivcn fo mo by European travellers, 


which prevailed this summer in Central Uussiu, and which was in striking eontnist. to tlu* fVc' 
quent ruins in North -AVestern Russia and Wcstmai Europe p'nerally. Sevend cases of dianleeji 
and summer cholera, some of which were fut 4 il, gcjciutimI at Kieff in July, but. there wjis n(» 
i'pidemic ujitil the middle of So))teml)er. At hrst it wjis sii])posed that tin? choh'ra had n;aclu»d 
Kieir from Persia, but itapp<*ars tliisyear Tiflishas b(^«ii unusuiilly healthy, and tliat lljcrc is no 
eommuinciition bet\v<^eii Kietf and the Persian districts where (diolera ])revailcd. ^fhe disease* 
appeared indis(friminately both in the poor ami the rich (piurters of Kiidf, and currii'd oil* scvenil 
victims in the higher classes. In SepUmiber the niinilxM’ of ]>aticnts wjis do, (»f wliom u]»vards 
of 40 died. How many persons wen* sittucked in (.hdober is not known, 1 ml there \vi*re up>vartl.s 
of ;R) deaths from the epidemie.^^ 

The droii/^ht rtiferred to wjis in all probability due to an extension of tb(‘ same inllueiu'es 
ua ^ M. . xi. 1 1 which prevailing in Hiudostan ^ave cumiii to the lt‘iTibie 

of AuKiiHt, fHiiHinj? faiiiiiH* ol Jhi)p(K)tana, (.enlral Jiidni, and the dist.ricts bordei-- 

Cciitnil niui N»)rUu*rii Judin, prolrtibly in^* upou the desert, and caused smdi ^ravc !ip])rcliensions 
with the droiijflit in CViitrul famine throui»liout tlie Piinjsib and in tin; western half td 
the North-Western Provinces. 

Even ill the last, week of Auj^ust the Lieutenant Cjovernor of llu* North-Western 
Proviimes wrote thus : — 

The apprehensions, repeatedly expressed, as to tht^ c^ontiniuMl rise of ])rices anil eousecpicnt. 
distre.ss, are l>eino’ too surely realized. * * * It will hi* resulily understood that the priiTs 

ipiotiCd imply increasing dearth and severe distr^^ss. ICven in ilie more Ibrl unate distriet..s to the 
east, as in Hemm^s, the city ]K>pu]ation is bej^iiiuin^ to demand relief. In .Ihaiisu* and 
Ajmere the heavy pressure still continues, and throughout Hohilkhuml it is rapidly 
advancing*." 

On 1 7 th. August Colonel Kejitingc writes regjirding l.he condition of Marwur : — * 

A\ ithiii the hist few days, crowds of people in 21 p2irti2illy starving eomlilion have Hocked 
into Erinpoora, and from reliable inlorinaiioti given to me by Euroiiean travellers, I learn tbal 
giTat destitution is obsiTvable on all the high rojids from thence to the ^Xjiiicre Oi-^tricl. A 
considerable number of jieople have ipiite lately left the country for jMiiKva. l*riees continue 
as high as they ever have hei.ui in Ajmere. Wheat is selling at livi* seers, and barley at six 
seers per ruf)ee." 

But with the rain of the last week of August and the lirst wet‘k of Se]>tiMnlH*r all a.])pre- 
hensions of famine were removed, and the rain and ihi* cholera advanetd /utri It would 

be of extreme interest to learn whether the same rain (Hoiids, which from the Htli to 1 Itli 
Sc])temher jireeipitated seven inches of rain into the Reshavyiir valley, relieved the drought ol‘ 
the Caspian Ihovinccs, and whether in Soul.hcrii Russia the S2ime meteorology ush(*rcd in tlie 
cholera of ISlit). If so, this meteorology of the tirst WLM‘k (»f Sept(‘ml>er illustrales well what 
Victor Hugo meant wlien he wrote that the monsoon winds swee]) over the Ihiy of Bengal to 
jiilhige the booths of Nijni Novogorod.’^ 

I have siiid (p. 1(19 ol* rejiort. of last year) that 1 consider Persia a portion of one of our 
, natural areas of HimlosUm. Wluit bas simv oreuried seems 
OrtohiT. eonlirin tins. Cholera appears by invasion in Aliilwii 211UI 

Rajpootaiia in December 1S6S, imd immediately its appear- 
ance in Persia is rcjioHed. In the first week of June cholera moves througliont (-entral India, 
and within a. wei^k Persia is visited anew.f 

The cholera of Sukkiir and Sontln^rn Seinde was probably carried forward simnitaneonsly inl.o 
ibe districts of Persia bordering on the Per.sian (tulf. tTudging by the history of the eliolerii of 
Seinde and Nortlicrn India, 1 regard tbu Persian cholera. of Se[)leTnl)er as a efiolera invading I’nnn 
without, and not a mere extension of tbe idiolera of June, July and August. In tact, just. as tiie 
t'bolera of June died at IJmritsiir 011 ;H si Septernher, so also in Persia decay is reported at. 
tbe v^iry same date. The PoIiti<*al Resident in the Persian (Jnlf writes on :i 5 th Sc]> 1 enilM!r. — 
“ lieports from the interior of Persia are W the t*irect, that cholera, 2ift.i*r destroying in2iny 
tlionsands of liumau beings at Shiraz and Ispahan is griidnally iHsappearing." 

But along with the disappearariee. in the north comes the hurst of the hcgiiiiiing of Scptmiibcr. 
On 1 Itli Septernher the Political Resident suggest^s t^) the Persian authorities the nei’cssltv 
of estaldishing (piarantine for the ])roteetioii of Bushire. lie writes — “The Resideiury 
CoHsid, just arrived, reports that cholera prevailed all along the Shiraz road, and laid 2i.ppro2i,clied 
as far os Dalikee anil Borasgoon, and that in passing the latter ]>lace he heard thiit four deatlis 
had occurred there that very day." 

The despatches do not show the dak? of the outbreak at Bnsbire. But on lOtli Octobm* 
we learn that the ladies and establishments had been sent, away, tJiat cholera was iiicnaising 
riipidly, and that a panic was setting in. The Residency Surgeon, iiddrcssing the Rc*sidcnt. 
on 1 5 th October, says — ^'Nothing being done, tbeimindi of death proceeds at, a r:i])id jsicc, 
and such is the alarm amongst, the people that they are now showing vigils of reluctaiiee 
to hury their dead." 

At this time the country around Bagdad seems also to have been entered ; for a /rt^ah 
outbreak at. Divanie, a town on the Euphrates, south of Bagdad, wliicb ceased on otli 

♦ ToUl'I'h of the Soil. Kil. Ill, j>. 21. 

t It M jis tliiit ni» to Kitli AnLrii'^t r»,0(M» pi'i'sons liml «tic(l iit Shiraz and in tlir iH’i'.^lihoiirlnMifl, 


Prrsiiiu clu>lt*ra of SqjU'iiilHir and 
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Jiimiaiy 1H70, was reported l)y the Board of Health at Constantinople to the Forcien Oflicc* 
on 22nd January. 


My letter ref,^rdinff the epidemic relations of the cholera of Zanzibar was written on the 


Oiotem of Ziui/.ilHir — OotolsT 1800 
t<i Ffbruiiry 1S7<», 


receipt of Dr. Kirk^s fiiHt despatch of 25th Novemher. This 
cholera was heard of iirst on the continent of Africa. Dr. 
Kirk writes — It is now more tluin u month since the first 


rumour reached us of the approach of cholera from the west; now it is my ]>uinfu1 duty to record 
its pivsenec amon<jfus. Two distinct centres of the disease have appeared in town, in one of 
whurli there have been three deaths, while nine have fallen in thc» other. It is hut three days 
since (tholera first apjjcanHl here, and there arc twelve well authenticated cases already.^' This 
was J)r. KirkV first rejMirt. 

hive weeks later, on Ist January, he writes — '^Thc mortality in town may be estimated 
at JbOOO or 10,000. The Arab estimate of the mortality over the island is from 25,000 to 
oOjOOO; Init this I consider too hi <1^11. In hv<? weeks we have lost upwards of 12y)ercent. 
of thi* piy|)ulation of the town. The disease is still raju^iujOf in the interior of the island and 
alonj^ the /Uriran Coast. Northwards it imikes slow ])ro*^rcs8 a^^ainst the strong monsoon, 
vylH(*h set in. early this year. South of Zanzibar, cholera has already passed Qiiilon, and all 
the coast village's have sulftu’oil dreadfiillv. 


rile fii-st epidemic} of cholera in Zanzibar, of which we have any knowledge, c^ecuirred 
about thirty years ajfo. In Dcceniher of 1858, and in the hc^inninji^ of 1850, it rc^tnrned, 
and carried off 7,000 or S,000 in this t(»wii. It is said to have come ahmpf the coast from 
f he north and to have reached as far south as Mozambicpie, hut it did not yiass to the ZamViezi 
I rovinces, wl»ero I was then stationed. 

In June ami July of lS(i5, ehohM-a a^ain came down the} African Coast, but did not pass 
. amon, as the sonth-wc'st monsoon had set in 8lron«^lv, and with the ocean current stoiiped 
all trade southwards/^ “ " 


Ou 2l»tli .l;iiiuary and 4tli tehruarv, Dr. Kirk reports that cholera still hatiLTS over tin* 
island, and that five men IVorn the shi])pin;,»‘in yiort have <lied that it is still ra^-inn* up and down 
llie coast, and has a^fain been reported from the interior of Africa. 

\\ hat will he(‘ome of this cholera it is impossible to predict; but should a cholera auywhcrt* 
appear which we may conjecture to have had this African cholera for its base, it will be of* 
exlremi* interest fo watcli its ^^-cooraphical connections. Europe escaped the «reat cholera of 
1S5S of the Red Sea, A<hMi, ami Zanzibar, and it is to be hoped that the c^liolera of LSOU may 
follow this parallel ; hut it is worth calling’ to mind that the cholera of 1S5S was a> cholera in its 
bmrtl) y<!ar (if opidetnio Ii(«>, while tho oliohM'a of ISO!) was iu it.s accontl year when the invasion 
of Africa ocenrrwl. This mneh is certain, that without a ileiinite anil intimahi knowltHlsrc of 
the (•holcia of every month in llindostan wc }»ropn liciplessly for a knowl(‘d;»e of the epidemic 
relations of a cholera wliieh suddenly spriiiffs up, it may he'thonsund of miles away. Wlietlier 
it. he af, the Mmiritins in J8I8, in Ci'iitral America in the Cajie de Verdes in iS.aO, or 

(Jihraltar in 1800, we fail niferly to eoiuprelicndthe place in c|iidcnii(: history of the cholera 
ol such mithreaks vint.il the haseatid oriffin of each ejiidemicis traced in the Beiifral Presidency ; 
and it is from future history and not from the history of the jiast that \ve shall learn tii 
appreciate what it is that is meant when we s|ieak of the arrival of cholera in t'oreiffii lands. 

1 have often said tliat no palfialde manifestation realised to iny mind the idea of the 

Tl... m..lcnr»lM«,- „r,.,m,p«.,vins O.c atfent cholera exce])t a Ineu^t 

invahiou nf Knstoru AlVini. flight. At OTIC time Itffiviug not a trace hehiud, at another 

drop])ing individuals only from the locust cimul, at a third 
sending down powerful offshoots, fbe locust flight darkening the .sky overhead, traverses tlu' 
widest tracts until it alights al th<» extremity of a natural province, because tlie flight has struck 
Mgaiust the aerial wall of ebstruetiou whitdi f have described. It broods 1hi(?k ujion the terminal 
area over which the loeiisls have settled, rising and falling on the same area as meteorological 
iullncma!s bear u])oii the localised liody. It .sows seed to he developed wdieii the proper scTison 
come.s round and not before, and dies when the date of death arrives. 

As at Simla in iSffll, numerous individuals of the locust, flight will lie found on the tojis 
ol the highe.st hills, and other detached bodies can be seen as (jlouds of more or less density in 
the vallies around. Unt the main body from Avhieb these locusts were iletaehed was far away-- 
iu C<‘ntral India. As the cholera of May 1885 of the districits south of tlic Jumna 
suddenly projeeted over the Himalavas a detached body (p. 25 of last year’s r«*|K)rt), or us the 
choleiii ol (.ential India ol the first week ot June 18(5*11 sent oiili its offshoot almcist to the snows, 
so did the locust swarm oi’ Isfpj project over these hills the detachineiit of which 1 have spoken. 

The ]>artieular .seel ion of the locust swarm of 18(59 in which we arc now interest.ed is that 
which settled oyer the cholera area in Central India and Uajpootana. At the cud of xVugust 
the Liicuteriant (governor, N<»rth-\Vesteru Provinces, writes — 

“ Till* flights of locusts appear to have deposited their eggs, and tlie lurvje are described as 
covering the country from Aboo to Ajmt*re.” 

At the same time the Agmit for the (-lovernor (general in Rajpootenu reports — 

Ijocuists are out over almost the entire western portion of Marwar, in Serohi, and in the 
<*onntry around Deesa. They arc now doing little harm; but great apprehensions are enter, 
tained for tin* result in Oi^tobor when the young crojis arc prodiU'CHl.^’ 
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History of tlie cliolrrii of tlio sumo 
opiiloiiiiu in Assiiin in IWSU. 


This waft lh(^ bast? of depavUiro of tlio mot by Ibo EuphnticM in tin* last woi-k <A' 

Ooto])L*r between Bombay and the Afriean Coast. They left India with tin? nnrth-c»ast nvonsoon. 
In the first weekof Novombt?r tlu? Krishna reported, as already (|iiot(*d» that she experii*neiMl line 
weather from Aden to lon^. 5JPK., but then there was a very strong- N. Ik inonsnf>n, an<l heave 
head sea to about fi8®E., and the Euphrates which arnvt?d at Bombay in the sann? week ; that 
while about 550 mih^ from Hom])ay, the wind N. N. K., she met an immense ehnal of loeusis. 
They wt?re visible for about thniedays, j^reat numbers of them fallin<j on tin* ship and in tin? 
sea around. 

Here is ]>alpabh' evidenee that at this dab* air- borne inllnenees from W(‘stern India wt*re 
bein*^ directed towards Eastern Afn(?a, and immediately f«»llo\vs J)r. Kirk^s re])ort. of tioth 
November, that about a Tmnilh belbre, tlmt is, towards ihe end of Oetober, elmlera had hei*nn 
show itself on the mainland <»f Alri<‘a. 

Delay in printing this rejiort ena]i]t‘H me 1^» app(*nd the Tn(»si rectmt inlellio-enee reijanlinj^ 

Yf I , /. elioh»iii of Afriea. That tin? monsoon cholera of l 

Monsoon cliolern •)! 187(» in KaHtern i . i v • i e i e • • i ^ 

^Xtvicsi. luis made its ajipearanct* m some part- ot Atriea is <?vuh*iit 

Iroin the eorresj)ondein.*e which ft»lli>\vs. 1'his is the July 
cholera alhulcd to in my letter of 3rd hebruary (pa^c jit).5). Should l'V;ypl eseapi*, it will still 
i>c of t,bc jrreaiest interest to w’atcli the futiin* of this African eln)h‘ra of July. 

Tin? tollowdni^ is an cxtra<?t from a letter address(»d to the (iov(*rnment of Bomhay by tin* 
Political Rcsid(*nt at Aden, datcil H'tli .Inly 1S70: — 

'‘There is a report Unit the cholera is in tin* Dnnkelli eonntry, ami that yessels ami hoat.< 
from that- coast are placed in cpiarantine at Mocha. 1 inivc* made eyery empiiry, bnt eannof 
find that I, here is any diseasi? on the coast of Dnnkelli country. Vessels and boats tVotii Ad<*n 
are also inade to luiderj^-o (piarantino at M<»clia. I trust, tln‘rerore, tin* report of th e diseasi* 
may lie incorrect. The Dnnkelli coast <*xt(*nds from south ol* Aiin(*sley Bay to Jajnra Bay. 

I keep as strict a watch as 1 (?an on all boats from tin* Afri(?an Coast/’ 

A week later, liowever, the 1‘olil.ieal A^cnt. a^ain writc*K to say tliat. he is disiiielincd to 

Ijf.'Iiev*? in tin* truth of tlu* report, and he thin ks that the rninonr may hav<‘ be(*n caused l»y 

r<iportis of rhoh‘ra prcvailin;** min*h further to ihe south. IJc eonelmles— " One term, Jfir A/.ini, 
is used for the wliole African Const ; hcin*c tin? mistakc.^^* 

I w'as inclined to believe tliat tin* ^r4*at wave of this same* epidemic projiTcssini^* 
II 5 a< Mf.tr ..r * 1 . It i- lowards the north-easi had n‘ache(l tin* Assam Frontier and 

fimleiiiic In AKiium in JHtJU. nurinuli as early as Juin* IStiS. from tin* w^ant of speeifie 

information and of a ^'cnera-l ree^istratioii, a jiositive opinion 
cannot even now he ofrert?(l on this point. At ibc earli(?st date ol‘ v(*vitalisat.i<m in the 
spring we havt? tin? district n.'cords w'hicli follow', and the facts may be imiicativc cither of 
tin? r(‘a[)pearanee of the (?holora of IHfiS or of an invasion at the t‘nd of Febrnarv and the 
beginning of March : — 

DtJiUMJNO. — “Tin.? first cast* was reporictl oti tiOth Fchniary. Cholera was exmlinod to the 
same neiti^hbourhooj for some <hiys, but in March it appeared to spvlni^ U]? simultaneously 
in several divisions of Durruny all ajiart- from eaeli ntber.” 

Nowgono. — “About the middle of March hist, it was rcjiortcd that cholera bad broki*n 
out in a villai^’c? about 20 miles from Now|i»*on^. It spreatl throu^Ii the whoh* of that- part (d’ 
the district. In the immediate vicinity of flic statirm it has bc(*n worsi? than in any part of 
tin? disiriiit.*** The ])()liee have veportetl 2,3(MI d(*aths Iromelndcra in the station and nei;^ii]nmr- 
hood in little more Ilian a month, and I greatly doubt, wliethcr the nuinb<?r of deaths is not 
very much underrated.*' 

SKKiisAiKiOK. — “ The first ajipearaiice of choh*ra amon^’ tin? Assafli (Company’s <‘oolies 
occurred on tin* 27th and 2Sth Fcliruary, Init fhese tw'o eases w'(*ro Assamese who had just 
arrived from their villag’c. lu Seebsaui^or itself the first- ease oe<*urred on (he .3 1st- Marcli. 
But report-s had been received of cholera in varit»us ])arlK of the illslriel fiu- about a month 
before the disease made its appearain'c in tin* fowui." 

Li-ckimcokk. — “ O n 2nd A]*ril, informatiem W'as o-iven hy tin* ]>olie(* of deaths havin;»‘ 
occurred from cholera in three villages. It cannot Iw* aeenrately aseertaiiied when cholera first 
broke out in t.lic .Khowan<^ Division, but then* is evidence to show that, it was early in A]>ril.” 

As usual when cholera is in full vipair fnmi (he Snmlerbiins to Ijower Assam, tin* ste.Mrin*rs 
conveying- coolies had cholera on board, and as early as Ft‘bruarv, steamers bad arrived in Dpper 
Assam in which native passen^-ers wen* sntfi'rinf*-. Such cases naturally lead to t he eom-liision 
that this importation formed tin? fuens of the ;;reat cholera of tin* year. But the cvidenei* of 
IMi. V\ hi t4?, tin? oldest Tiled i(.*al officer in Assam and an accurate obsi.*ryer, sluavs how little 
Hiich inferences arc to be trusted. He writes— 

“ In JS()4, when the tea sjieculalinn was at its height, the numbers of laborers wlio arrived, 
amounting to ujiwards of (»()0 n monl-b, wuis so ^^ivat, and nearly every steamer bavins;- <*ln>lera 

* Iho nmchwioii HiTivt'd Hi may iHM'omvt, iir it may not. My oxpt’ririKH' of midj n>j»orts rlioWa iii 

Unit tlioy aiv nliiioKt. invnriiilily fcrur. The very oi' dioltTii in llic inti vinr of tlio Simlii Hills, ;incl in tin* sonlU 

nn.liR inuiwnlporo Stato in 18011, was denied, aU!u)n;;li the tael nas afterwards nnlhentiealed. Tlie severity of the eliMlera 
ot the iiuIm <)t dniiu IHtfS) is tiUeKt(*d hy the eih|uiri(‘s of reeetit triivellerH; and tin* neo|ile re<'M^oiiHe this an tin* onlv 
e|ndeniie which huH Ktruek the hilla beyond the Sntlndee sinei* tJ)e fmthvrak <'f liie lunlinv vesu*. 18^7 when these 
Hunie loeuhlieH mitfered to an extreme deyn-t*. 
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fill board, it was found iinpnudicable, audit would have been inhuman, to prohibit their landini;. 
I then observed that, althou«^li ))atieuts were removed aetually sufferini^* from cholera to the 
various factoricK in the iKiif^libourhood, it was never communicated to the old coolies. So coin- 
])lete was this immunity fnun eontaifion that in ISdO and 1807, when actinias Debarkation 
Officer, I never once prohibited tlie removal of cholera patients from the steamer to the several 
t(tii «*ard(»nK to whicdi they were consif^ned. As 1 incurred no little responsibility in doiiij^ so, 
1 ibllowed up and watclied tint results attentively, and 1 never heard of an instance of any 
of the old laborers on the garden to which the cholera patients were taken being seized; at 
times some of the new party of coolies who disembarke<l in health would he atUu^ked on 
arrival at tin.* garchui, but never any of the coolies wlio had been previously there. 

Being mu<!ii interested in tin* matter, I from time to time, in forim^r years enquired from 
t he miMlical offitiers of the Assam and Jorehaut Coni])unies, the two other prinei])al centres of 
ijumigration, and their experience was similar to mine, that <;liolera was never pro|)agated by 
IVesli arrivals to cither Ciniiamara or Naziruh. There liave been epidemics at both those 
plaiH?s, hut tlu‘y could not be tracjcd to introdiuftion by re<!ently arrived enolies.^^* 

The (/ominissioner of Assam says substantially the same thing — “ 1 aJii very decidedly 
«)l‘ opinion that if the importation of laborers ended to-morrow we should have as much 
cholera as vvt? have now." 

Mr. Whil.t*, however, goes on to state that from thcjir social and domestic hahits, the 
Native Assamese are naturally much rnorr* liable to the attacks ol‘ cholera than tlie import <‘d 
Bengalee laborers, and he appears b) think that among them individual cases may possibly 
become foci. Hut the general po]nilation of Upj>er Assam is not under immediate observation, 
and Mr. Whitens idea is not consistent with the specially observed facts which he records as 
oeeurring among the Bengalee population, among whom the iaets <!an he noted with greater 


accuracy. 

The registration of the llcrars given in tlic death table for tlic general j)opulation 

shows how hen», as in the Central Provinces, the ehole'ra ot 
renewed in power its eiddeinie existence in Ui 

tlu^ Berars, cholera deaths were registered in. 18()t). Ivi 

Die NizanPs Territori(*s, the cholera invading Hyderabad on I5th November ISdH re-ap}M?ared 
with the monsoon of ISOi), and by ihe» end of August 700 deaths had (X'curred in the city alone. 

'IMu‘ invasion of the Chuiteesghnr Division of the Central Provinces, whic‘h resulted in 
, , . . . . great a loss of life, took placa? in the second we(‘k of May, 

cv«l»ri w ^ Rh'V"”; r>i8lri<.'(. not u case of cholcni liml l>ocn report- 

ed up to this daU», although in March cholera had prevailed 
epidemically in nine districts out of the eighteen of the Central Provinces, and in April in twelve. 
Snmhnljiore, Bhuudara, Balaghat, and Haiporc remained unoccu]>ie(l, and Belasporc alone of tlu? 
exemptcMl tract of I SOS got cimh'ra in Mareli and April. This is not to be forgotten in trying 
to ascertain under what (‘onditions invasion i>eenrred. 


On the I:itli May the e\j»losion took place, and in this week Ot villages were atiaeked in 
the TlaijXiro District. It is necessary to look abroad to sta* whether any general choleraic 
inflin»iie(‘ prevailed about this time, along with wliich invasion may liave oecurred. Without 
direct ju-oof of imj>ovl,ation we are not warranted in assuming that im]>ortatiou tewde place 
indirectly, that, is, without even the fact of the arrival of in(m suffering IVorn cholera, or who 
subsequently suffered from cliolera, liaving been recognised. We slionld not overl«>uk iliat* 
ill the city of Baiula the death n?gister begins on tlu? lOtli May ; that on the evening of 
tlu? Jlth the great outbreak of the 7th Fnsilii»rs began at Sangor ; tliut in the city <»f 
Saugor, when? in thee*d’ter months of the year 501 lives were lost, two cases of chohjra only, and 
these not fatal, occurred before the Uth May; that in Dnmoh, the lirst death was recorded 
t)u 10th May ; or that in the town of Mnndia it wu« on ilie 9th May that the first man died. 
All of thesi.* cases an? indices of a certain value in weighing the (?videnec for and against 
direct importation liy human agency. 

At page lOi) of my previous report, I pointed out how filly years ago the Kuriuiul (km- 
tonmeiit was struck on thelltliMay; and I showed that the fact of forty villages of the 
Delhi District having become alfe(ited on this same diiy in 1807 was a fiurt strictly parallel 
in epidemic history. And so also is this epidemic invasion of the llaiporc District. Although 
the Civil Surg(*on cvi(h*utly has no conception of epid(?mi(! diffusion beyond that by human 
i ut. ercoiirse, the sim})le fact which lie states, that on the ] 2th May chol(*ra became generally 
e])id<imic, is not tlic les.s valuable. I have no difficulty in recognising tlie perfect parallelism of 
these facts of 1820, 1807, and 1809, although the illustrations are so widely separated in 
time, and o<!Curred in localities lying widely apart. 

In tliis week the breaking up of the gn?at and jicrsisient luiat ap[)ears to have occurred. 
Tlu? district reports are as follows 


UiMnet llcpurtH^ Central Vrovinreny 9M to Ihl/i Mat/, 


BKiiAsroKR. Weiitlior umiHUttlly .sultry and clouds tihuiit. 
Si'MHe(U*oi(R. •'Ktiin ngaiii tlirruku dug. 

JtAiroKE. No return. 


* 111 the fttce of this delilM'rtito stulonieiit. luiule by Mr. VVliitu, wc llnd in the siiuk! collwi-tion of documniits >i 
IN jK»rt t»v the Protector of Lrtborers, in wliich he su;^^e«ts itiat the choleni of .sproacl from various lea 

tranl' ii.s of l’|»|i*r Av'tutn after its int riKluet.ion by Ileii;;alce hihfirer.M in rebniary and March. 
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J have stated 
lunntiis svideli 


IVoiii 

•V\iv 

last 


Nimah.— S light »liowpr on evpnin*^ of 0th. 

NriisjNoroini. - Kveninjr cloml^V, with a few <ln)j>s ol’ rain. 

lloriirrNiiATUo. — A rpw dr<»|)8 of ruin tell. 

Haituoi*. — Woutlipr ch>u%. 

Mtndt.a.— N o return. 

Skonkk. TJien* Iuim turn a uli^ht uluiwer ol* ruiif. 

WiTiiOAH. — The weather has been eltmdy every inorninj^. 

ItnUiNiuKA. -Sky eloudy. 

In the reports from Na^^pore, Cliaiula^ Julihuljjore, Saiij^or and Dimioh inontion is not 
made of the state of the atmosphere. At pa^c 105 <»(’ the report of last y<*ar, 
that 1 eonsider tlie cholera of the Central Provinces nearly allie<l in its 
relations t.o the cholera of the endemic area^ whicli linds its inaxinuim in the 
are the hottest. There does not, however, exist in these j»rovinees, as in the (•ndeinie area, thr 
<!ondition which entails extinction during the tnonstxin, and In'iiee in this situation the inons4>on 
eholera is as ])owerful or more powerful Ihuti the cholera, ol’ the sjirin***. 

The datijs of the decay of the cholera of the ('entral ProviiHa.'s may he ^athond 

the following statements I’roni the dilfereiit (listriet>. 
Piiiallel sUtoni.nit lor ISOS w ifivoi. al i.jiw loo of 
y<‘ar s re])ort. 

IVeeldtj reports from the different JJistriets of the Central Crovinees, indicating the tlcra^ and tlj/iun 

out of the Cholera if hSOO. 

Se]»tember 181h, Chanda , — Cholera has almost disa]>]>eared. 

„ H ardah , — (diolera almost disajipeared. 

,, Savpor , — Cholera on tln^ decline, 

„ Jiaitool . — Cholera has again shown itsidf, 

„ Chindtrarra , — Cliolera reported, hut the type seems mild. 

,, Nitnar . — Twelve eases of eliolera and threu! d«*aths jej>()rl,(Ml. 

,, Suniljuljjore . — Clndera deereasing. 

• „ lieldiipoic . — (diolera still in the Naragaon (.’irele, hut aliating. 

Sejdemher ^nth^ If itrdah . — No Iresh eases of eholera since 10th instant. 

,, Santjor . — 'iliere is still a little eholera. 

,, Baiivol , — Cholera has again disappeared us suddenly as it eanu*. 

„ Chindtvarra , — (diolera has almost disapptujred. 

,, Blntar , — hour eases of eholera reported during the week, 

,, Snndjnlpore , — Cholera fast disappearing. 

,, Belaspore , — Cliolera still hanging a))uut the eastern port ion of tin* ilist riet . 

October 2iul, ff'nrdah . — No eholera. 

„ Sanpor , — Only a little cholera. 

„ Bat tool . — Cholera still occurs at times, 

„ iMmar , — No cholera eases reported. 

„ Bniuhnlpore , — Cholera has almost disa[»peared. 

,, Betasuore , — C cholera has di.sap[)eured. 

Ill the w’cek ending 0th Oclol>er there are only^ two notic'cs of ehoh ra. it is noted that 
there is still idioleni in the Baitool District, and that choleraic diarrlicea has a]»peared in 
a pergunnuh of the Balaghat District. 

No inention of cholera in any district is made in the report for the week ending Ibtli Oct()l»ei . 

In these same weeks from the iSth ISe])tein]>er tt^ the Stli Oetoher, when tlie monsoon 
In-oke nj>, rain was jiersisteiit and universal. Had the cholera of the setpu>n heen ileveloja’ng, 
in place of fulling naturally into decay, such u meteorology would have heen favonra)>Ie to the 
highest degree of iiiunifcstation. But there is no lengthening out of the reprodu<‘t ion mani- 
fested out of sympathy^ lor this favourable meteorology ; decay and ilcatli occur because llie 
season for decay has come round, os we have seen the ap])earance to occur because the 
scmsoii for re-a])pearuuee has come round. In every district oi’ these same provinces level- 
prevailed during these same wcek.s, owing to the j)n? valence of the im^t4?orology lavoiirable 
for its ajipearance. But the same inllueiiccs had no cifect in reviving or jirolonging* the 
<‘liolora of tin? same tract. 


The Kohat valley was invaded on 21)th Sejiternber, and the last ease occurred, as in tin* 

Peshuwur valley, iu the first wet?k of November. Tin* loss 

.ui w u. 

diwivpeuruiicc of the chokru of 18«y. m the aspects ot outbreaks in the last section. Cdndeia did 

not apjiear in the Bunnoo District before this same week in 
November. In all, 124 of the inhabitants \vere carried off, and 10 men only were lost out 
of u garrison of 1,650. 

Within the monsoon urea, so lute us the 8lh November, a woman of the 4tli Hussars was 
attacked at Meerut. 


General ohurncteristicH of the your 
and the Uii)>octH of diavoBe getiorully in 
relation to iIipho plmrHCtei iHtica. Tlio 
aUiuncoK of the epidemic mulariu with 
tiio cholera of IbOO. 


The general features ol’ the year 1868 1 liave sketched at 
page 150 of iny previous report, and the characteristics of yt?ars 
of a similar constitution wen? trcalt?d of at ]»a«c 60. In this 
year 1 havi* to show the ojiposite side of the picture, namely, 
the charaeleristics of an et>ideinie year in Northern India. 
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It. mu«t, not ]h* !issiimo<1 that in Kpeakinjj of amal relations of malaria and olioltM'a. 
I am spinikinij of one and the Hatnc |>hciiomeuon, and that where cholera is conveyetl then? and 
then also is malaria conveyed. 1 restrict myself to (he statement, that the motions of the 
air favounihle to the manifestations of malarious intlueuees may )u*ove the vchi(;le of the cholera 
miasm. Tliere was no special manifestation of malaria with the great movement of clndera in 
the first week ol June; the monsoon eholera of Oude, Cnwnpore, and Allahabad was not 
aeeompanied hy any onthurst of malarious fever, nor did a single cast? of (fholera aceoin])a-nv 
or follow the great fever of Meean Mcer and Rawul Pindee; and the great eholeraof the Central 
Provinees Avas dead when Ifilo in the year the population were dying from fever by the 
thousand. Kohihaind and Meerut was os regards both eholera and malaria an exi'injited 
province in iSdP; tlie stations of the Gangetie Provinces and Onde Butrt?red universally from 
cholera, and were, with tlie oxeeption of Allahabad, nearly free from the epidemic of malaria. 
In short, T wish to he understood that the natural history of eholera is to he studied as tin* 
natural liistory of an individuality; and that the e}>ideinie. phenomena of the twc) miasms arc 
not ot such a nature that their manife.stntion mtist necessarily he shown side hy side. 

Tlic natural provinces of eholera are the natural ))rovine.es ol* malaria, heeausc the geogra- 
phical limits of natural )»rovinecsare defined I>v recurring aerial |»henoinena pn‘cise as regards 
their liniitaiion and space. It may he too that malaria is us much an individuality as the 
< holcra miasm. 'Phis much is certain, that its distribution in any year is distinctly pnivineial ; 
and 1 am iindined to believe that something lM*vond the mere peiadiarity of the distribution of 
lh(? rainfall ot the season in any province is required to determine a minimum or maximum of 
the dt‘velopinent of fever from August to November. That rains lasting up to the first week ol’ 
Octoht'v Idster lever, there ean he no doubt, and the cold of the nights in Northern India in 
Novetnher inalntaiiis tin* fever in power for yet a month later. Put in sueJi cases as that ot 
the epideinii* malaria of iSfitf, there will, 1 think, generally he found, early in the monsoon, the 
<‘videnee of the (?xisteiiee of something over ami above tlie mere climatic phenomena of the season. 


Jt matters not whieh tyjie of the population we select to show that in a certain week 
^ II i. fever hce.aine universally developed over CmiVal 

ami N.irihorii India. I have plawd 'liwc a table slio«’in<r the 
wicotul week of Au}ru«i„ admissions from fever among the native troops ; and this tells 

ns that from lloorkee to the I’esluiwur Frontier one eoinmon 
influence prevailed in the week ending the JiJlh August, whieh in every station of tin* an; a 
eims(‘<i the dev<?lopment of fever among the inhabitants; that: from this AVeek up to the middle 
of November this influence continued in force, and that it reached its maximum in the month of 
October. 


The extreme suddenness of the appearance of this fever is Avorthy of noticje. Mr. Kteson, 
of Roorkee, quoting from his diary, says, that, on going to hosjutal on the morning of the l:ith 
August, he found tluit during the night an epidemic had a])j)eare<l and that many men hud been 
struck (loAvn, and the fever was general throughout the station on tin? same day. 


Nufire Tronps. tylatnnen* Hhnmuuj ihr commencemeni and prof/ress of f/in Epldeniir 
jValuria of IStiD. 
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'I’hrougliimt Central India \iiiivcrsally this gnail epidemic of malaria extended. Hen* 

1 do nut trace its e.\igtence in strength until the second week 
in Seplomher; and, as at Allahabad, in some places tlie 
invasion did not occur until October at the dale at Avhiidi 


I'Vvi’r itf IHfiO univcr.<i:il from 
l»;iloil to KuiTMch/c. 


Allft- 
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the* monsoon rains, wliich lasted up to lOtU October, be^.in to dry up. Asia Nortiicrn 
India, tlie fever e))i<lemic of the Central Provinces reached its climax in October and November, 
and its f,»-eo^^raphical spread was as wide as that of the. cludera of iStUj, namely, from tlic Jumna 
to Scinde ; the fi'vcr of the hSth at Allahabad of October and November was the same lever 
from which the Fusiliers at, Kurrachee were snlferitiif at the same time, ami between t.besi* 
points the ^teo)^raphi(tal continuity of tlie fever wave was unbroken. 


Meerut and Uoliilcund, which I have described as a natural ])rovinee, and lyin^ (Uit of the 
line of inflmmees proce(‘din" from soutli-east to north-west, 
escaped this "real fever of the south and west., just, as it 
escaped the cholera of 1800; lloork<*e towards the hills and 
Delhi on the extreme west of llie prr»vinec alone suffered. 

With the exception of Allahabad, no station of the I'lisl 
suffered to any <ixtent from tin* ejiitleinic malaria, and Oude 
absolutely escaped. In the statmuent which follows, the maintciiama* of the uuinl>crs atfect- 
ed up to Noviunber indicates the presence of fever in Allabnbud, and the very slij^ht airoction of 
a few other stations. But for tlie province, ns a whole, the stat4‘ment is a striking one, sliowinir, 
as it does, how entirely provincial was the as[)t‘ef, of the malaria of tin; year. It shonhl he 
read in contrast to the two statements which come after. 


11h' (1i!«tnbution of this fever wih 
tlistinotl^v pi*<»viiiciii]. SCuteiupiiltt Ulus. 
Irutinjj Uh* p>o;ijrii))liy of the 
tleinic, mul ^ivinjy the rntioH for i\ ii<ui- 
‘•pidnniic y^ur in contnwt to ihoso of 

two. 


iSdO, a non-malarhms 1 /ear in Oude and ihc Valle// of the Gauf/es, 
Kukoj’ka.n 'I’Roors, (Iakoktiu Piiovjncks a.vd Ouuk, iSdD. Stuenutii 
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miHalona. 
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... 211) 
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521 > Hot mou ills 
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J^ly 
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322 1 

I’ Malarions iijoiitliK ... 

17'2n 

No\a-inlicr 

!!! ”* iiiioj 


Ih'i'cinlM.r 

115 

i-nj 


2,{)1)1) 
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A ratio of 17 per ef*ni. against a rath) of 71 indieatt‘s the comparative eseii]>e of tlie 
fran^n'tic Proviiicps, and the inteiisil>* of fever in (\*ntral India and the Punjab. 

As l)oth jiroviiiees in tin* .west were affci'tiHl alike in iSdt), so in 1 StiS both formed ]»avl 
of one iion-ej)ideinie t.raet, and no illustration of the paralh*lism of the results in e])ideniie and 
iion-(*j)idemi(! years could he more beautiful than that here exhibited : — 

I'/ie nov-e/ddemie /ear ISOS aud the e/ddemte //ear ISO!) hi Central India .ind- ike Pnujah 
contrasted tt/f the fever ratios of the European 'Vroops. 


I'rx.iAU. H 

StiikNjjth <)>■ IsPiS, l2,r,7Uj OF IStJH, IH.WH. 'j 
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r,i}-27 lid-MUj 


I Novnnhov.. 
10*1 ll! Pmnuhor ,, 
I’ 

Total . 


Ki'vor A 'i mis- 
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Ratio jaTi Mlt 
til' slrvnicth. 
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HI ill j ; 
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It is very intcrestinjir to trace the etfeet.s of the monsoon in determiiiiiinf the rainfall of 

„ . „„ - . different parts of Upper Imlia hetwiMMi lune and the first 

lUnnmll of tho mmiMomi wasou in - - ' --- - - 


tlm <ViHrr«nt distrifls of dontriil nml 
Uppor Iiuliii, iiiul tho nutm-Hl urrtuif;;u> 
immti of Ki-oas in rrlniion to the 
amount of r lin whieli tliey reerjivc. 


week of ()ctoher. The Statement aum‘\ed shows the rain- 
fall of disirnls in 18(»9. 

The di.striels of Western India lyin»: east of the We.stiun 
GhAts seem to have received not one-lialf of the rainfall 
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t»f‘ the Central Provinces. Even the stations of KhandeisU had in IHOiJ n rainfall little over 
inches. But lea vin#,^ the westt*rn cr^st the rainfall increases; Niniar shows from 80 to 
88 indies, lloshuiigabad 4ii, and Nursingpoix* 47. Buitool gives 29 inches, and Magpore 85. 
All of these distri 4 !ts liave the western coast as the base of their rain system ; and it is 
<*urioii« to observe that in pro])ortion as they arc distant from this base, so much the greater 
docs the fall bw*orne. This is a very important observation in relation to the passage of 
cholera from north-east to south-west, of which I have spoken at page 178 of this report. If 
in an ei»idcniic seasiui like 1809 direct inliuonces from the soiitb-w^est show themselves so weak, 
it is not to be wondered at that in a year like 1808, when they died away almost entirely, 
inlluenees from the north-east should step in to fill the vm^aney in the manner 1 have there 
described. Tlie greater rainfall of the north-eastern districts of the jirovince of the south- 
west monsoon ]>roper, 1 consider to be <iwing to ibe rain from the western coast meeting 
llic line of the influences from Ib.e Bay of Bengal, and falling after striking upon this 
aerial wall. The line of this wall is bcuiitifii.lly marked in the cholera map lor 1807, wlien il 
formed the line of separation between the epidemic and n on-invaded areas of that year.* 

The distriels in the <*entre of the peninsula show throughout u rainfall of 50 inches, which 
is 10 inches in excess of the rainfall of* the Gangetie Provinces. From Banda t(» the Beliur 
Provinces the rainfall varies from 85 to 48 inches, and the average between these extremes 
holds good for nearly all stations of the great natural jivovince, until we approach tlie western 
margin, the line of *80°. Here Cawnpore and Fultebghur give each 81 inches, and the wesl- 
eni districts of Oude from 20 to 28 only. 

In the natural ]»iovinee lying west of 80°, the great consistency of the rainfall is well 
seen. In the north, jirobably from its proximity to the hills and the frequency with which 
enstein Inlluenees extend so far, Bareilly gives 39 indies, — an exeepticmal rainfall, in the 
sotith, Etaw'uli falls in with the districts lying south ol the Jumna and gives a rainfall 
of 3(5, and Mynpoorie bordering on Etawah gives 32. With Ihese exceptions, the rainfall of 
the eastern districts of this province is 25, and of the western 17 to 19 inches. 

^flie latter rainfall holds good for the region around Ilelhi, and it gradually dies off* towards 
the desert, although even here the fall is that of an exceptional year, notably in fhe 
Montgomery District, which gives 24 hiehes.t The districts of the east of the Punjab west 
4 if Umbulla, and all the districts under the hills as far as Huzara, show' a rainfall of from 
25 to 80 inches. But in the Punjab, from l^ahore to the Frontier, the efiect of the cessation 
monsoon inOnenees is at once ])ereeived, and the jaiiilull is tlie same as is seen in the districts 
bordering on the north-western desert. The fall on the Frontier of the 9th, 10th and llth 
S 4 '])tember was an exceptional occuvreiiee, such us is recorded only at long intervals. 

Momoou liainit of ISf^O, June (o \0//f OcMer, 

Rahcvau. of Districts in Incurs. 


of W'tKifni liidiu. 


Poona 

.. 10 3 

Ahint'diniggiir 

.. 2«’0 

Niiahiclv 

... 22 4 

Malligaum 

... 22*8 

Dliooliu 

’ ... 20H 

Aaaceighur 

... 30-5 

Khiiiuiwa 

... 32 7 

Ihiilool 

... 29'0 

Wiirdali 

... 2H6 

I'hundii 

... 132 

liinguiigliat 

... 3S’2 

Nagpore 

... 3o’4 

Bhundiira 

... 466 

Nursiiigpim* 

... 47-1 

lloahungabad 

... 42 3 


UiMlrictK to Ihi* Off*! mid north of llu* 
l»rfH>ediu{r. 


DUtnetki of the Oiin.n'ili' VnlUy nud Oude. 


Puipore 

... 64K 

Chvchat'Bii 

... 4t;*2 

Ih'hiapore 

60*3 1 Ha/.arechuugh 

... 41*2 

Sconce 

... 65 3 

i Gyah 

41 -S 

IMutidla 

6n'6 

' Patna 

... 43 0 

(.'hindwarra 

... 6t)i> I (Umztciiorc 

... 3iK> 

•lubbulpoic 

, .. t)2 l 

' Benares 

... 38 4 

Dmnoh 

... 6(HI 

1 Allahabad 

... 453 

Saugor 

.. 513 

1 Kuttebpore 

... 31)8 

Lullutpore 

... 4lr2 

: iluiitcerpoic 

... 38 2 

Jhanai 

... eO'O 

i Banda 

... 35 4 



! Oraie 

.. 29-2 



Cawiqua-c 

... 310 



Euttchgliur 

... 31(5 



Gorucki.orc 

... 4(W; 



Fyzalwa 

... 445 7 



Bfiruich 

... 32*7 



Bac Bareilly 

... 34(5 



Lucknow 

.. 35() 



Oonah 

... 37*7 



SeelH])orc 

... 22-7 



llurdui 

.. 20*0 



Kbcit*e 

... 23-3 


• It iH vory iiistnictivL* to note liow the wetitcrn limiting line of the cholcTU of IbfiS and tlte goulltem limiting 
Hue of the cholere (»f JH67 crane euch other at an angle. The line of lSI)7p sirctcliitig fn in Miuth*<ant to iiorth-went, 
extends ntraighl from Chotn Niigpore to Cauiinl, while the line of 1868, dliected from uorth-eunt to soutloMent, eur%'e» 
round iroiii Northern Oude to Miilua. Such facta in gcuginphy, even when ataiiding nluue. tench thiit it » b}* aerial 
ngeueicH that limita areau deliiied. 

t Coutniat with tliia the rainfall of the antne diatrieta in 1868. p. 160. 
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JHvtrlott W0ft of SO*’ E. l^ng, 


DistriotM of the Fnojab. 


Etawah 

Mynpoorie 

Agra 

Shalijelianporo 

Baroilly 

Bijnoro 

Mnradftbad 

Budaoti 

£tah ... 

Muttra 

Allyghur 

Boliindahubur 

Muzuiremtiggnr 

Seharuiipore 


... 86-7 
... 81-8 

Goorgaott 

Delhi 

16'4 ‘ Gooidunpore 
... 21.7 = Smilkote 

... 2(V2 
.. ;uo 

... 267 

Kumaul 

... 15*2 

(jioojran walla 

. . 22 o 

... 26*9 

Umballa 

... 2ll7 

Hu/arn 

... 2;i*5 

.. 89 0 

Bobtuck 

... 183 

UmritHur 

... 201 

26 8 

Hisaar 

... »'4 

liHhure 

... 118 

... 86-0 

Sirsa 

... 107 

«lbung 

... 9*2 

... 25*6 

Mooltan 

... 83 

Shalipore 

... ion 

... 24-6 

Mozufibrgbur ... 

... 0*5 

Jhelimi 

. . 11 3 

...19*4 

... 22 7 

... 198 

Iioodianah 

... 30-4 

Raw 111 Pindee 
Pedhawur 

Kobat 

... 140 
... •8o 
... 12 8 

... 16*4 

Julluiidur 

... 297 1 

1 Buiinoo 

... 0 1 

... 17 9 

Ferozspora 

... 26-3 

Dera Ismael Khan 

... 6 3 

... 16-9 

Montgomery 

... 23-8 

Dora GhiiZeo Khan 

... 9-9 


Hotbiarporo 

... 237 

Kajanpore 

... 72 

the rainfall over the different districts of the monsoon 

area on each 


day from the let June to 10th October, is placed here to teach, how, although dillhriiig in 
degree in difTerent parts, the general influence is one and the same, and how local peculiarities 
arc of secondary importance in comparison with that subjection to general agencies which is 
common to every portion of the monsoon area : — 


* Soven iiiohoM betwoon Wlh and lUli September. 
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THE ASPECTS OF THE CHOLERA OF 1SS9 AS SHOWN IN THE AFFECTION OF COMMUNITIES. 

I have in the previous section spoken of the choforu of 18G9 as all-pervading within an 
area covered, as shown sotnetimes in shadow, sometimes in substance, as having substantial 
geographical limits, and as influenced in its manifestation by the prevailing meteowlogy and 
by what cholera is in itself when viewed as an object of natural history. Whether t\w 
included population be taken as a whole, or whether a type only be selected for illust, ration, tlie 
general phenomena of the epidemic are identical, because the same general laws control cholora 
in its relations to a body of men which come into operation in determining tlic manifestations 
within an area of any extent which has been covered by cholera. 

While I have been speaking of the cholora of Central and Upper India, and showing how 

within each portion of the monsoon area cholera has behaved 

Aliy typo ropcAtt whnt ia Uagbt by dig'^j^ont dates, oiir proper indices have taken up the same 
the phonomeuu ahowu over the entire . , x tin i i • xi. 

area covered, or in any part of it.: story and repeat it to us. When cholera ceases as in the 

interval between the s]>ring and monsoon, it ceases also in 
our types from one end of the Presidency to the other 5 when an area is suddenly invaded, our 
types arc as suddenly and generally struck ; and when cholera dies in any area, it dies among 
our types. 

The table which follows shows beautifully what I have described as occurring within the 

rp, , , i. monsoon area in 1869. In this table is shown every admis- 

The aonornl BitMict of the lYiotMoou . /» 11 .1 j t .u 

cholera of I8fl9 m eihibitoil amoiiff 8 ion from cholera among the men, women, and children ot the 

the European Uegimenta cantoned European Army throughout the uionsoon area from Diimpore 
within the monaoon area. TJmritsur. It begins ou Ist July, aiid shows a blank up to 

the l^th,aud but one case appeared in the whole army between the Ist and 17th. Next follows 
the universal culmination in August, and then the disappearance before the end of September, 
except at Meerut and Morar, where six cases were carried into October. This table almost exactly 
reproduces the relations of the cholera of 1856, I860, 1801, and 186-2, as given at pages 
169 — 173 of the report of lust year. And selecting Morar as a typical station, the monsoon 
cholera of 1869 takes its place precisely us an addition to the table at page 174, which shows 
the cholera of Morar in 1860, 1861, 1862, 1865, and 1867. 
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Monsoon Area. Cholera Admissions of each day. European Begiments Men, 

Women, and Children. 
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Morar hid four admUaloiw after this date on alrd and aotli September^ 3rd and Uth October. At Meerut, oa at Pej^hwi^^ 
fholera iif the same movement originated an outbreak In whtch 1» admlaeions occurred. It began on 0th September, and between tills 
date and 29th, 14 cases appeared ; there Wdro 4 cases iu October, and one In November. 

Beyond the monsoon area, tlie parallels of 1858 and 1862 held ^ood, and the anticipation 
formed in the first week of September, that in the Peshawur valley the invading cholera would 
not become extinct until the first week of Novemlier, was exactly realised. 

After the general history of the epidemic which I have 
sketdshed, it is scarcely necessary to add that this cholera 
followed no lines of human communication, or that lines of 
human communication were powerless to modify its 
geofjraphy. 

All statements made by local observers, which give a narrative of the introduction ot 
cholera into tlieir districts by means of human intercourse, must be reviewed in relation to the 
^.^eneral aspects of cholera during the year. In the epidemic of 1869, the attempts to connect 
the cholera of districts or communities with imjiortcd contagion Imve been few, and most 
observers here contented themselves with simply stating that the evidence of introduction is 


All Bttttemontii ma<lo by local obser- 
ver« regarding the introduction of 
cholera by human intereoursi? «re of no 
peniiuneiit value until rcvieweii iu 
l uliition to the general epidemic pheno- 
ineua of the year. 
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With these statements the Sanitary Commissioner will deal^ as well as those which 
would connect the localisation of the cholera of the year with a cbolera-poisoncd watcr-supi)ly. 

The importance of recognising the standard typical for the cholera oiithroak does not 
... ^ 1 , !.♦ i. seem to me to be Hiifii,cicntly apprcliendcd. And yet it, is hy 

this standard that the effert of practical meneui eR, as well as 
t(i th« ftlmpp indicated ns typical iu the significance of many points on which a clear nn<lor8taiid> 
the |)rtJviou8 report. jg essential before the history of a local or general ont- 

lireak can he accurately written, must be determined.* The following are illustrations whieh 
conform more or less in shape to what I have described as the type of the outbreak (p. ISO) . — 

Outhreah of 1869 confornth/f more or lean eloneh/ fo the fi/pical standard. 

Admissions of kach Bay of the Outbiieak. 
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Ail plicnonienii connected with Uio 
.mniiircatatinns in cimnnnniticH oro 
Kubordiniiio to lltc laws which control 
t ho maiiifcaiiitiont over nrcHH, 

1869 was the cholera of 
ended on bitli August. During 


Such a table as this, and indeed the history of all outbreaks in comm unities, must he 

read with reference to the statistics showing fhc persistence 
of cholera throughout the period for which it is vitally 
manifested. Various successive (mthreaks, as well as indivi- 
dual tascs, may show themselves at any time hctwi*(Mi the dab* 
of manifestation and decay. A notable example of this iti 
Her Majesty^s 58th Regiment, which beginning on 22nd March 
hiring this time four distinct outbreaks occurred. 1'liis ease singularly 
r(?peals the history of the 70th Regiment in 1858, as given at pace 208, with the exception 
that the outbreak of the earlier spring months was superadded in the case of the 5Sth. 

The phenomena of movement and quiescence I have illustrated in various parts of the 
previous sections ; the two tables at pages 200 and 210 show the decay of the spring cholera 
and the commeneeinent of the monsoon cholera of the year to be a phenomenon ot* general 
significance; and the winding up of the cholera of this year, as of all others, has been 
shown to bo a iheromenon depending essentially on what cholera is in itself, and hearing no 
essential relation to conditions of communities, which might he thcoreiioally regarded as 
adapted for the prolongation of epidemic vigour. 

In this year the distinction between the localisUtion and gradual growth of cholera and 

the sudden descent of cholera in strength u)a)n a h-e.ality is 
iliustratcjd by the cases of Umritsur and the Peshawur 
valley. On 27th May the first ease of cholera was recog- 
nised at Umritsur; in all the month of June there wore 
hut 88 deaths in the city; in the early ])art of July the 
number of casualties w'as small ; and then when the monsoon 
cholera appeared everywhere else in strength, it appeared 


The caiiet of the population of the 
citioe of Uiuritaur niid Pcehnwnr 
token in contrtiMt, sliow how cholera 
mny gradually develop in a locality 
after ite ortf^inul diflacininution, or 
may appear in its etrongth iu 

a very few days after ita precipitation. 


• The nppllnatioti tho t^-Ht of onuformity to tho typ!o»tl ettaiKltird iu Iho o-iao of '.he Hnrdwa- cholera of IsiOT Ir iiihdo rtl ;‘.12C !•» 
t Mon. women, nnd cliiWien. 

; Willi 11 uxnoptiuUN, these wore re-admlMiouH, not fresh caboa. 
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VftliKt of thti IcsRou tauf^ht by Uuh 
imnillol, u Rhowing that there may be 
im interval rluring which cHHcnpe from 
the localiMcd^cholcra is possible. 


here also, certainly not by invasion p and on 16th July there was a sudden increase to 27 
deaths. The ^oat cholera then went on and culminated on the I6ih Auf^st, when 118 
persons died ; it was at an end on 6th Septemberp and by this date 3,026 persons had died 
in the city alone. 

The full manifestation of this localised cholera of Umritsur was thus delayed for seven 
weeks. The aspect of the Peshawur cholera was entirely diflPerent. The first case of cholera 
recognisefl in Peshawur city was on 1st September, and on the 7th it began to make way, and 
on the 13th 92 persons died. 

On the 11th September the area of the Peshawur valley occupied by the cantonment was 
^ vihibly affected, and suddenly on the 1 8th every corps in can- 

tonmontandmeamp was struck by cholera. The General 
in tin* Pwhawup valley. Commanding reiwts, — It burst as a storm over the station. 

I have shown how in Scinde, far to the south, the cholera of 
the same invasion culminated on the very same day. This is, 1 think, an instance of what I 
have described under the figure of the sprouting of the cholera seed, and a parallel to what 
occurred in the Peshawur valley in the first week of June 1867, following the invasion of 19th 
May. The cholera of the invasion of the 19th May 1867 doseenderl in force on the city and 
euntonment and was reproduced in power in the first week of June ; in 1869 cholera descended 
upon the valley in the first week of September, and, after the same interval as in 1867, there 
came the sudden and universal onset of the 18th. 

I pointed out (p. 181) how in 1867 the aspects of the outbreak of the 42nd Highlanders 

and that of the 77th Regiment were quite distinct, and that 
the distinction was owing to the fact that the Highlanders, 
terribly as they suffered in the first days, had no second attack 
due to the coming forward of the cholera of the first week 
of June, because by removal to Cherat they were placed at 
ail elevation beyond the reach of the cholera hrofxling in the Peshawur valley. The parallel 
was beautifully repeated in 1809. Although cholera showed itself generally in cantoriments 
about the 11th, the actual outburst f/iok place on the 18th and 19th, not in cantonments only, 
but throughout the valliy generally 5 the villages and the camps of the 104th and artillery 
in different places were all simuitaneously attacked. One body of troops only hod tbe 
ojiportunity of escape — a wing of the 104th which marched on the 13th for Cherat. This 
wing did not actually get to Cherat until the 30th, but the move out of the valley was sufli- 
cient, for three men only were attacked on the march, of whom two died. The wing left behind, 
although moving about in the valley, had 99 admissions and 63 deaths. This is sufficient to 
show how inefficient as a prophylactic measure is mere movement in such a locality. (See 
Part I, page 203). Such facts as these teach, too, how valuable may be the time intervening 
between the first manifestation and the actual outburst. We have no difficulty in recognising 
that, had the valley been evacuated between the 8th and 17th, few out of tbe 234 individuals 
who were lost need have died. 

I may finish here what remains to bo said regarding the effects of elevation. Into the 

Kohat valley the cholera descended in enormous yKiwer. One 
regiment of native infantry, the 2nd Punjab Infantry, lost 
the unprecedented number of 67 men; and altogether, out of 
a native force of 2,200, 136 men died. The aspect of this 
outbreak I have tabulated above. This Kohat valley is the 
very locality which I selected in last yearns report to illustrate what is meant by the 
localisation of cholera, and what I have there doscrihed (p. 212) as occurring in 1858 was 
exactly reproduced in 1869. This cholera entered the Kohat valley, or at Toast began to 
show itself, on 4th Oetolier, at the time when the immediate outburst in the Peshawur valley 
ceased. But the aura of the cholera of the first week of September was probably felt here, 
for throughout September a choleraic tendency was clearly to be noticed in many fever cases.^ 

But while cholera was falling thick into these valleys, the distance of a few miles sufficed 
The garrlBonR of Now«hem aud iho ^ dissipate the forcc of the miasm, and, as in 1858, 1862, 
BtatiorjR cast of tho iiiduR cMfaped. and 1867, tho European regiment at Nowshera lost but 
bocauRe of tho i?4H)graphicia aituatiou two men out of its Strength ; and oast of the Indus, Attock, 
an p iy$ ea aapecta of those stations. Abhottabod, Campbollpore, Bawul Pindee, and the new station 
of Tullagungc, showed not a trace of cholera among the troops. 

I have said that many districts of Upper India got this grpat cholera of 1869 in shadow 
^ ^ only; this contingency necessarily goes far towards dotermin* 

railed K outbreak of a cantonment ehail be shown in 

the aura of an nir-^nveyed obolein. strength or not. An officer 18 struck down With deadly cholera 

on 4tb June at Sealkote, and nothing more is beard of cholera 
in the Sealkote District throughout the year ; this eholera'is said to have followed immediately 
after a large draught of water had been swallowed. At Ferozepore a single man of the 
5th Fusiliers dies from cliolera induced by an apparent cause ; and again, at Jullundur 


liociilisation in tho Kohat valley, in 
contiuiiatioii of tho doMcription given 
of the RHine phenomenon in the report 
for lust year. 


• Report by Assistant Surgeon Kelly, quoted by Sanitary ConmiMioBer, page 42 of his Report for 1860. 
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a single man IS picked off by cholera when not a case is reported in all the district. These 
instances are parallel with those giyen at pages 165 and 176, and iigain noticed at ])n"o 218 
of the report of last year* Both at Kohat and Peshawur the epidemic lever was very prevalent 
•at the time of the outbreak, and the intensity may in some measure have licen iullu- 
eneed hy the depression caused by the malaria miasm* • In tlui 36th Uegiinont it was parti- 
cularly noticed that the invalids of the season and weakly men suffered* 

Taken throughout the monsoon arc'a, the loss of the European troo]>.s was seven times 

greater than that of the native troops oeeu]>ying the sam<^ 
Loss of tho Ewropiiftn sad Native area: in the case of the Europeans the death-rate was 16 62 

per 1,000, and in the ease of the natives 107 per 1,000. 
And even this great disparity was lessened by the iaet of tlie 
almost entire exemption of the Meerut and Lahore Districts, which tells in favour of the rate 
for the Europeans, In the Peshawur valley the ratio of loss of Euro])ean M^ldiers was three 
and a half times in excess of that of the native troops; the European force lost 115 
per 1,000 of the actual strength, and the native force 36 per 1,000. No station occujned by 
Goorkhus lay within the epidemic area of 1869. 

A sad iuBtance of the vast disparity in the liability to cholera was exhibited in the course 
CVmipanitivo Iom of tlio Europeans of the cholera of 1809 in the case of Lucknow Tliis great 
in the Lucknow Cantouinciit niid of city with n pojmhition of 270,0(l0, aObrded to an accurate 
the native population of the city of registration but 176 deaths in JSOO, while the eanlonmcut 

with a population of 3,100 Europeans, men, women, and chil- 
dren, yielded 97 deaths during the outbreak. 

At page 230 1 have shown that, an unaeeliniatised regiment is apt to suffer far more from 
cholera than an acclimatised regiment when })laeed In parallel cireu in stances. In tliis year the 
I02nd, stationed at Lucknow, lost 11 men, wliih^ the 62nd in the same cantonment, which 
arrived from England in Eebruary, lost 36 men out of an eijual strcuigth. 

The intensity of the disease cholera lias not bc*en less tluin in previous epidemics. Out 
of each 160 Europeans attacked there have died of mcui 66 .55, of women 62‘77, and of chihlrcii 
70^)6, Tlic ratio for the Ilegular Native Army has been 57 ‘ and for tlic Fimjab Eoree 
71*36. For prisoners the ratio has, as uhual, been very much less, namely, 4'2*39 per eent. of 
those attacked. 

It is remarkable to find bow Utile the jail population tlirougbout Upper Ir.dia sullcred 
, from this epidemic cholera. In the invasion of .lulv all the 

B*r .Pn,vi,»,. w.™a,.„krf ; iW «■„; 

of the Jseliar rrovinces the (ionicK])ore Jail alone suller^d 
heavily, losing *31' prisoners. The dislrilmtion, however, was typical, and the geography 
of the iJiolera of the year is as truly iiulieuted by the sparse cholera of the jails as by the 
outbreaks of the European army. The intensity, us regards the jail ]H>pulation, I consider 
to Imve been modifted by the conditions which in the case of the same type determine a ratio 
of liability to malarious influences much lower than that of the general population. These are 
the height of the walls by which they are surrounded, and the exeluKion of aerial influences 
immediately after sunset, when the jirisoners are linked up for the night. 

Lunatics as a class are singularly susceptible to ihe attack of cholera. While Tjiiliore 
, . generally suffered so little, 1 7 per cent, of the In mi ties in the 

lk««u.U.oL,nut.oA.,lamatWhor*. Of the femele luaatics 3« per cent, tlied. 

There were altogetlier 34 deaths in the asylum. 

It would appear that young children at the breast are wonderfiilly exemjited from the at- 
tack of cholera, I found this statement upon the flgiires for the 
ApiMirent inimiinliy of very youujf year 1869 only; but it i« right (hut the fact should be noticed 


ehiltireii jin mIiuwii in th« roturuB of 
Kiiropcau childreu fur 1809 . 


here, in order that the results of future obsi*rvati«»n 


may Imj 

recorded. Even fur 1809 the returns are very imperfect in re- 
gard to the ages of children who have died; but as far as tluise show, the immunity of very 
young children was all but complete. In 45 cases the ages are not stated ; but in a register of 
66 cases in which tlio age is given, the death of one child only below 12 months old appears. 

I find that the same observation was made iii St. Petersburg on the occasion of the 
original invasion of liussia— *tliat while in the f'ouDdling Hospitals many of the nurses died, the 
childi’en entirely escaped. 

Throughout the epidemic area of tlio year, quarantine failed signally in every ease in 

which it attcmptcfl ; and the absence of quarantine did 
antinoin variouB loonlHifii during tlie determine the invasion of tracts naturally exomiited. A 
prugpcBB of tliB epidemic cholure of cordon of sentries placcnl around the cant on men t of iV'shawnr 

failed to avert the universal outburst. The occupation of the 
passes between Peshawur and Kohat did not secure the Koliut Valley against the catastro- 
]the of October. When the Magistrate of Sbikarpore claims that this district was protected 
iiy quarantine against the cholera of Sukkur, we require to take into aceouiil the fact that 
no district to the east or north had cholera, and that the country from Bhawulporc to llazura, and 
the corresponding districts lying west of the Indus, conslituied one great exempted tniet in 
1869. We have uo difficulty in concluding that the quarantine at Attock had nothing to do 

2 K 
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with the exemption of the oonntry Ijring tothe cost, rinoe ^is area nw exempted in aeootd« 
anoe with lows taugiic by all previous epidemic histoty. l%e claim that the Jidlundur 
District was exempted from cholera as a oonsequence of the establwhment of quarantine on the 
Beos, could lie wlvanoed only by a local observer unacquainted with the general relations of 
epidemic cholera in 1869. When in answer to the query — was quarantine successful? the local 
observer appeals to the simple foot of the exemption of bis district as ovideiMie of auceess, his 
statement is of no scientific value until its weight is determined after the local fact is jdaoed in' 
its position among the oocurrenoes which go to make up the general history of the year. 

The failure to connect local outbreaks with a pollu^ water-supply has been general 

I .1 i. t i- :uj throughout the epidemic area. That tluj great outbrealu such 

Local olw«»rver* have riliica to connm . • . ft i ^ j i i •a.'L i i 

the oiiUireakK M' I8(i0 with the powon- as tlioae alwve tabulated were uncanneefc^ with the local 

iiiji' <>t‘ the wttter iiuppiy by tlie omniit- wat;er-mxp|>1y ie proved by the shape which they assumed 
iitiiw fi-om those sutforiuK trom choleras jgg previous report), luat moisture IS a localise 

ing* cause as well as a vehicle for cholera^ the natural history of the outbreak over an area 
tea(*hos; and that the cholera which was being propagated at UmriiBur from the 27th May to 
]0th July in order to become the materies of tlie great outbreak of July and August^ may have 
been grown in tlie pools and tanks which afforded a water-supply to the population and moisture 
to tiie Burrouiidiug uir^ is not at all improbable. But that this same materies was derived from 
the excreta 4)f those suffering from cholera^ there is no evidence whatever to show. From 
one end of India to tiie other the poisoning of water from such a source is denied to be the 
originating cause of the cholera of the year. And well it may be when wc refiect that the 
area covered by cholera extended from the frontiers of China to Kussia and Centml Africa. 

Again in 1869 we have had the illustrations from previous epidemics which have 
already been employed to prove the contagious nature of cholera^ the infection of hospitals^ and 
the spread of cholera by common latrines, brought up to prove that previous observers who 
held such views were in error, and that a cholem- polluted water-supply was the real cause of 
the phenomena of these outbreaks. It is sufiieient to remark that not one additional foot 
Ims been added to those at hand at tlie time of the occurrence, when the theory in question 


was weighed and found wanting. ‘ 

The Sanitary Commissioner for the Central Provinces places a very high value upon a 
pure water-supply as a means of averting the outbreak of choleraic He rcekoiis the liability 
of the individual to suffer from cholera during an epidemic as exactly proportioned to tho 
])urity of his water-supply ; and he thinks, from the facts of the year that have passed under 
ins notice, the conclusion is warranted that, with respect to tho general population of 
tho country, the imbibition of water containing animal organic impurities is tho most common 
moans by which personal suHcejitibility to the effects of the special cholera contagion is 
induced/^ But his views are liable to bo misrepresented, and therefore it is right that I 
should quote his own words on this most important subject. He writes 

Regarding the relation between the use of impure water and the development of 
cholera, there is no reason to believe that water impregnated with impuriti»»8 of the kind above 
described, is ordinarily the exciting agent in the production of cholera, or the immediate cause 
of the disease. It is, indeed, not improbable that the excreta of patients suffering from the disease 
(*ontain the infecting matter of cholera, and that the disease may be sometimes directly com- 
municated by such matter l>eing introduced into the drinking water; but that cholera can be 
rapidly diffused over a wide area by such means is scarcely possible; it is altogether impro- 
bable that in the large number of villages attacked daring the dry weather of the present 
year, choleraic cxcremeutal matter can have been introduced into the water-supply ; and tho 

f )llutiou of wells or other sources of supply by means of the vessels used in dmwiiig water, 
believe to be an accident that ver)»’ rarely 000111 * 8 ." 

In the Central Provinces alone 4,2U0* villages and towns were attacked, and 49,000 people 
died in the few months during which the cholera persisted. This single fact standing alone is 
sufficient to prove how little direct poisoning through the evacuations of cholera patients could 
.have had to do with tho general assets of cholera in the Central Provinces in 1869. 

In rc[dy to the dii'cct questions put by the Sanitary Com^ssioner — Is the water- 
supply of good quality? — Is there any evidence to lead to the suspicion that the water may 
have been the medium of communicating or spreading the disease? — ^Is it probable or possible 
it may have been contaminated by simple, and espcoy ly by ohoWa discharges ?-^sixty-6even 
medical officers of tho European corps which suffered in 1869, the total furnishing replies, 
one and all answer that tlie water was of fair quality, and that it could not have lieen 
contaminated, nor have proved the medium by which cholera was spread. One officer alone 
Hiiggcsts that the water used for watering the tatties of the married quarters of the artillery 
at Morar may have had a bad effect, as it was drawn from a well which is not used for drinking 
puri>oses on account of its impurity. 

rho ontbrcflkir of 1869 wore not Kot (ine of these inedioal officers suggests that the regi- 
in my iuRtHiieo ttttnbuted to tbo tue of mental latriues may have proved a source of cholera, or may 
tiw reglmoiitai latrincf. spread cfacd^ra among the men. 

The Sanitary Commissioner will oonsiditf tW speciat questions of the effects 
The qoeBtmn of the effects of Attend, of the employirifSEit of )Ekiropean soldiers to orderlies in 
mice on the iick wiU bo treated of by hospitals ounng cholem outbroaksi and the apparent infoo- 
^be Sanitary Commwidjaer. tion of attendants oU tbs sick geueridly. Nothing' is more 
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difficult than to come to a satisfactory conclusion from the mere fact that some out of those 
«o employed are nttneked. When 19 per cent, of the whole garrison of Peshowur siiffere<I, 
we may be quite certain that not less than 19 per cent, of those employed in attendance 
on the sick were attacked; and yet such an instance is one which, mentioned without ndorpneo 
to the ratio of attack for the garrison generally, is startling, and might be employed unthink- 
ingly towards proving th^ contagiousness of cholera, when no such significance can be 
attached to it. Here and there, in different rqiorts, mention is made of individual ingtaiUH‘s 
in which it would seem that an attendant on a cholera patient was attacked because of his 
proximity to tlie individuals already affected. Thus, when, at Lahore, an American missionary 
was attacked, a Nativo Christian who attended on him was 6cixe<l, and also his wile. Hut 
such esses require to bo carofully looked to. The fact that the wife also w’as attacked does 
not strengthen the case, since it points to the probability that the two, the man and wiic, 
and perhaps the whole three, suffered from one common influence operating on all. 

The term importation of cholera^^ is employed very differently by different observers. 

Tl.. term ■Hl.e importetion of in asked, whether cholera wo« into 

cholera" as uwd l»y diffm*nt obwrveri. Meerut, and a medical offlcer replies that cholera was im- 
Ottsos iu which it lins been HNscrteil ported, because Oil 7tli August a sepoy of a Morar regiment 

was taken moribund from a railway corriagi., *md was carriwl 
to the lines of the 36th Native Infantry, where lie died. 
Now, not a case of cholera occurred among the Nativo Troops at Meerut during 1869, nor 
did a case of cholera show itself until nearly a fortnight afterwards, when Meerut and the 
surrounding districts were invaded. The idea seems to be present in the mind, that first 
coses necessarily become foci, and that around such cases the cholera of a city or district 
Musters. Were this the case, wo should have no difficulty in determining it fl*r a fact. 
But this belief coincides with the theory so generally accepted, that human intercourse 
alone is the cause of the dissemination of cholera; and hence, when we find a medical 
officer holding tliis theory, we invariably find liirn also writing as if importation were a tact, 
and a thing which occurs as a matter of course, and fXM'hajis promulgating ns true a statement 
•made to him by some second, and probably uneducated, person, whose opinion is valueless for 
purposes of scientific research. If tlierc he anj' truth in what I have written of cholera as au 
air-borne miustn, the ^riith is primary ; and while granting that many secondary maiiifea- 
tutions of cholera may occur in relation to human intercourse, not one instance in which a 
dist rict generally is alleged to have been infected from a focus, should be allowed to pass 
without the strictest scrutiny. 

When we are told that in 1 869 cholera radiated from Umritsur as a centre, we do not 
. ask whether or not it was a fact that persons flying from 
IJmritKur into the digtricts around were seiaed with cholera, 
but whether these individuals formed the foci from whi<m 
cholera spread in the districts into which they fled. Whether they did or did not in this 
instance I cannot tell, because 1 have no data which show that’ such persons did become 
foci. I look at the case in its general aspects, and I find that this ciiolera culminates in the 
Umritsur district, iti Lahore, in Qoordasporc, and in Oooj run walla, exactly at the dates at which 
it culminated elsewhere over the enidemic area ; and I perceive that the limit of the affected 
tract in the west, the north, ana the east is the same as in the epidemic of 1861 — that. 
Jhelum, Goqjrat, and Sealkofe enjoy comjdete immunity, and that not a case of cholera finds 
its way into the Iloshiarpore, Loodianiih, or Jullundur districts lying immediately to the east. 

Regarding the method by which the cholera invading the Ahmednuggur district 
Til- in ^i*e north-east entered, the Sanitary Comraissioucr 

portation of th« choUin of 1868 iiid for Bombay says simply, that the impossibility of obton- 
1S69 into the dlflerent dititrictR of the ing trustworthy information rendered the attempt totally 
Ceutrol Proviiicfi Ih not iQliBliiclory. futile ^ 

As the result of his enquiry, the Sonitaiy Commissioner for the Central Provinces comes 
to the conclusion that the evidence is in favour of the contagion of cholera having been 
brought into bis province from without, and he considers that the subsequent difFuswin 
of the cholera was effected solely by means of human intercourse. Tlie fact of introduc- 
tion in 1868 he failed to trace, aud his conclusion that cholera was brought in froin 
the north is deduced from the circumstance that the coolies, among whom the epidemic ot 
the year first showed itself, were hutted within 300 yards of the Nagpore Hoad. His 
conclusion regarding diffusion is founded on the facts of epidemic spread, and of its appear- 
ance in the different towns and villages of the epidemic area. His opinion is, that isolal-eil 
cases became focal centres; •Mnit,'' he adds, "there are on the other hand many instances 
in which the arrival in a town or village of persons ’^suffering from cholera was not followwl 
by an outbreak of the diseaise among the population And again he writes — "The accounts 
given of the outbreaks of cholera at Kyra, Soonwarra, Gokulkara, and Bboodooa afford 
evidence that the disease ma^^ be imported into a place by persons in whom no symptoms 
of the disease afre apparent ; and in other instances, as at Sehora and Kami, the importation 
of the disease into one village was so closely followed by an outbreak in another, with 
which it is in frequent comiriunicalion, that,' &ough the actual transmission of the choleraic 


• Xic|icrt fur 1808, pagw 177. 
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During tlie period to which this fable refei*g, there were dcHpntched to Mauritius 105,3S2 
emigrants^ and to the West Indies 72^681. Of these^ a streu^th of was rendered 

itnniediately liable to the attack of cholera by its appearance on board of 82 ships ai'l«*r 
leaving: poit. The average number lost in each outbreak was inuler 5 (4J), and that thu 
diseaffo was not perpetuated nor prof>agttted is shown by the aspect of th<^ above table. In 
the case of the West India ships the type is perfect; and there is every reason to belit‘v<‘ that 
^rors in diagnosis have to some extent damaged the facies of the figures in the first lim*. 
Out of 20 ships bound for the West Indies^ two only shown mortality exceeding 10; one 
ship allows 11 deaths, and the second 16. But this last was the unfortunule Fnsl/irr, and 
these w^ere no doubt sudden deaths from typhus, from which the vessel h»st 50 per cent, of 
her emigrants before she was lost at the (^ujie. 


eOXCLUSIOX. 

In these pages I have very hastily sketched the general outlines of the history of clKilcra 
in 1869. I have given the views which presented themselves t6 my mind during or hetbre 
the occurrence of the events, as well as the results of my study of repents and statistics fur- 
iiishcd after the oceurriMices of the year*W(?re eomphdiid. The? special and secondary aspects 
<if the cholera of the year have received due alteuiion, and tlie sanitary oilicers of provinces 
will relab:* the history of the year as they have reeognisi?d it among the coinrii unities whi(;h 
have suffered. The records in which tin? secondary as))eels of cpi«lcmi(j cholera aiv treated ot* 
do not immediately come under my (‘ognisaiute as statistical ollieer; and such instances as 
I have noticed here have hcen hronghl. up in coniiet‘tiou with representations which vitally 
affected the integrity of the general epidemic history of tlie year. 

In my report of last year I affirmed that the history of the cholera of the cpidenii** 
area could for any year be written as a history or as a narrative^ — t.a.iigildy one story 
througlmut, with all the links of the chain comploic. And the grounds ujion which 1 made 
yie statement were, that the cholera of linlia has as])cots which are primary, due to 
what cholera is an individuality, and to the obedience whicli it pays to the natiirai inllucnces 
which ill every year prevail in llindostan. Maintaining this view, I have sketched the history 
of 1S69 us 1 have doifb, and tried to show the controlling laws under which the leading 
events have taken place. If in some respects tin? anticipations formed failed of accom])lishtncnt, 
in others they were as signally fullilled. At the end of tin? experience of another year 
I would willingly write again all that. I liave written in the conclusion of last yearns report. 
Of this tin? sum is, that for many years to come we shall be as often wrong as right in the 
antici|)ationH wliich we may form, but that aeeunnilaied expt?rieneo will year by year teach us 
better what we may cxjiect, in accordance with tht? age and geography of the epidemic in pro* 
gress. I have distinctly said that we arc not to dogmatise ; that because we iind (rholera ejn- 
demic, it shall follow one definite course or show one definite history. In the future many 
epidemics will undouhtedly shape themselves after the type of the epidemics of 1817, 1855, 
and 1859 ; but, just os certainly, we shall iind others which will have as their counterparts 
the epidoniies of 1863, 1866, and 1868. As they occur we shall recognise tin? resemblance, 
and ive may then In? able to appreciate better than we have done in the past the laws under 
which they assume the form wliieh th(?y present. 
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iUlLES REGARDING THE MEASDRES TO HE ADOPTED ON THE 
OUTBREAK OF CHOLERA OR APPEARANCE OF SMALL-POX. 


(0, 0. C. C. No. 193, (luted 'ird AuguHt ISTOy. 

yV/c fallowing revined rules regarding the meaHures to he adapted on the 
onthreak of cholera ainongst Jiritish* irorps are puhUshed in super- 
.>(e.mou of all former orders on tlut subject. 


SECTION I. 


PRK(^AUTIONS NECESSARY IN ANTICIPATION OF THE APPEARANCE 

OF CHOLERA. 


Necessity for constant attention to Uw sanitary condition of the sUilion. 

The outlmjak of cholera is often so sudden and viruleut that all iirecau- 
tionary measures must be taken heforcliaud. Experience has shown that, like 
many other diseases, the extent of its diffusion is in no small deajree dopendcMit 
on local insanitary conditions, and it is therefore essimtial tliat every station 
should be preserved in a state of constant preparation to meet a dangen* which 
may come at any time. The personal cleanliness of the men is a matter of 
much consequence as a preventive measure. 

Increased viyitance deniandei if cholera threatens. 

2. General aud other officers in command should at all times ijive their 
utmost attention to the conservancy and general sanitary (;oudition of a station. 
If an outbreak appears probable, evciy ordinary precaution should be attended 
to with increased vigilance, but if the disease has actually apjx'nrcd in the can- 
tonment or its vicinity, more harm than good is likely to arise from any atttnupts 
at improvement which may then he made. This is not the time to cleanse foul 
drains or to remove nuisances wliich may have hitherto been neglected, and 
such possible sourco.s of disease should, in these circumstances, be left 
undisturbed. 

Duties of Staff Surgeon and Cantonment Magistrate as regards the Bazaars. 

3. Whenever cholera is to be apprelicnded, tlie Staff Surgeon and I’anton- 
ment Magi.strate should keep a special watch on tins condition of tl»e bazaars, 
and any case of cholera should he immediately' rojiorted to the t)ffi(sei‘ Com- 
manding the Station. The register of deaths should he carefully 8(*rutiiiiz(d. 

* 'llic •31110 prln(!iplu8 un aro coiitainc 1 in ihoao rutoa Hhonld ^civoru tlu* inouffunts to ho inkcii wliou oIioIitu 
ippi uridiinoiij^ Native troops t but uff tlic iViBouiie rarely nttuckrt thmii with iinv Noverity, it in left to tho MilitHi v 
uiul Medieiil nutlioritian on the 8{}ot to determine in their eiiRe how fur the (irocednre herein proscrihed ought to 
he adopted under tho particular eiromustiiucCB. 

i a 
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Precautiomry meawret in Barracks. 

4. Especial care should be taken to prevent crowding in barracks and 
hospitals, and, when considered advisable during the hot season, a portion of the 
men should be permitted to sleep in the outer verandahs, or in tents pitched for 
the purpose in the vicinity of the barracks. If cholera threatens, even though 
the men may have the full regulated amount of space, they should be spread 
out as much as possible, advantage being taken of any spare buildings Mdiich 
can be conveniently employed. 

5. The early treatment of premonitory symptoms is of very great import- 
ance, and of these looseness of the bowels is the chief. At seasons, therefore, 
when cholera threatens, and still more so when it is more than usually preval- 
ent, Commanding OflBicers should give the most precise orders on this subject, 
and see that measures arc taken for paying the most vigilant attention to the 
health -of the men in barracks, and for treating there, or in observation wards 
(‘ntirely separate from the hospital, all slight cases of diarrluea or other disease, 
which, if neglected, might pass into cholera. As the men during cholera 
time have a natural dread of going into hospital, and are apt on this ac- 
count to conceal the early symptoms in order to escape being sent there, it is 
of importance that every facility for the immediate treatment of diarrhoea should 
be afforded them in barracks. Non-Commissioned Officers in each room should 
Mccordiugly be provided with suitable medicines, care being taken that the 
proportion of opium or any other dangerous drug should be small. 


Sanitary measures necessary token new buildings are being carried on. 

(J. Whenever new buildings are being carried on, it is most important. 
M ith regard to the health of their future occupants, that the ground and water 
in the neighbourhood should be protected from pollution. Special care must be 
t.aken that proper conservancy arrangements are organized for workmen, coolies, 
tfcc., and that the orders are strictly enforced. The workmen should not be 
allowed to sleep in or about barracks and other public buildings under construc- 
tion. They can generally find shelter in the neighbouring city or bazaars ; but, 
in exceptional cases, where no such facilities exist, temporary huts should be 
luvcted for them outside the boundary pillars. 


Communicatimi with infected localities to be prevented. 

7. If cholera appears among the Native population in the neighbourhood, 
communication with the infected locality should, as far as possible, be pre- 
vented. The same principle should be acted upon on all occasions during the 
continuance of the disease, for frequent communication with places Where the 
disease is prevalent Avill always be likely to cause alarm and to produce bad 
results. As one valuable means of attaining this object, the provision of storas 
attached to the regimental canteen should be encouraged, so that soldiers and 
their families may be able to supply their wants without going to the city 
or l)azaars. 


Management of Native Soldiers returning from leave. 

8. With the same object Native soldiers rejoining from leave, or other- 
wise returning from a part of the country in which cholera was prevailing at 
the time of their residing in it, or passing through it, should not be allowed to 
rejoin their regiments until it has been shown that they are free from the 
disease. This can easily be done by pitching a tent for their temporary 
accommodation outside cantonments when required. 
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MilU^ry and a Sanitary Authoritiet to make themeelvee acquainted with the 
country in the neighbourhood of their stations, 

9. Officers Commanding Divisions, Districts, or Stations, as well as all 
Sanitary Officers, will make themselves thoroughly acquainted with the ground 
in the neighbourhood of their stations to the extent of 20 miles with a view to 
the selection of sites for encampments in the event of cholera a})pearing, as 
well as to such measures being taken as they may deem advisable to remove or 
counteract any probable source of disease. 

Officer of the Quarter Master General's Department attached to the Command 
to prepare plan of the neighbouring country. 

10. The Officer of the Quarter Master General’s Department attached to 
each Command will prepare a plan of the required extent of country, on a scale 
of one inch to the mile, with the different encamping grounds marked (m it, so 
that the troops may be placed under canvas without delay, Avhenever such a 
measure is considered advisable. 


Points to be attended to in choosing encamping grounds. 

11. In selecting these encampments, enquiry should be made into the 
[H’cvious character of the neighbourhood with regard to liability to cholera or 
exemption from it. The ground should, when possible, be high, with natural 
facilities for drainage, with a plentiful supply of good water, and, if [wssible, 
easy of access. Although rank vegetation is objectionable, the presence of 
large trees should bo considered advantageous, because they add to the salubrity 
of the air, and because their shade will be valuable. 


Number and situation of such grounds, 

12. The circumstances of different cantonments vary so much that no 
definite rule can be laid down either as regards the number of such encsimping 
grounds or their situations, but it is very desirable that several such places 
should be selected, and that their distance from cantonments should vary, .some 
being close at hand and others further off. 


Selection can best be made in the rainy season. 

13. The greatest care is necessary in selecting good sites, and this can 
only be properly done during those days in the rainy season when sudden and 
heavy falls of rain afford ready and reliable proof as to the real suitability of 
any spot for a camp. The selection should be made in communication with the 
local Civil authorities, ■whose knowledge of the locality will enable them readily 
to point out the most eligible sites. 

I'he use of selected camps obligatory, except token suitable buildings are 

acailable. 

14. When sites for camps liave been wjlectcd and approved by com- 
petent authority, care must be taken that they are always kept in a lit state 
for occupation, and it must be understood that, in the event of the troops 
going under canvas, these are the places which, as a general rule, are to bo 
used. If, however, during the hot and rainy seasons, any buildings entirely 
separate and away from cantonments are available, they should be used in 
])referencc to placing men in camp, especially when the ground is either covered 
with water, or when it is drying up in the months of August and September. 
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Mucumpiiig grounds on great lines of communication are ohjectionable. 

] 5. I'lie existing encamping grounds, wliicli are ordinarily used by troops 
on ihe mareli, are very commonly situated upon great lines of communication, 
and ore therefore objectionable, for bodies of men supposed to be infected 
with disease ought always to be isolated as much as possible. For the some 
I'jviKon, if the supply of good water and other circumstances admit of a choice, 
th(< T icinity of a village, and especially of any large village, should be 
avoidcul. 


Jiid sfmtld only he resorted to when no others are available. 

^ 0. It may sometimes happen that these encamping grounds must be 
r<*st)rtcd to, either because no other places suitable in themselves can be 
found, or because during the rainy season they are the only ones easily acces- 
sible ; but, when it is possible, ground not in the vicinity of great thorough- 
lares should be preferred. 

Jirpcnsc oj preparing the encamping grounds need be very little. 

17. In some; instances a slight expenditure may occasionally be requisite 
in clearing the ground, in iinjiroving its drainage, in increasing or improving 
the water-supjily, or in making it easy of access, and these, especially the 
(wo first, are matters of very great importance, which should receive fre- 
(juent and careful attention. If ground be judiciously chosen, the expense 
need be veiy little. 

Construction of earthen platforms not considered generally necessary. 

18. As the sites will be selected almost with the certainty of their being 
required during the I'ainy season, they must be in themselves tolerably high 
and well-drained ; the construction, therefore, of raised earthen platforms at 
these cami)s is not, as nrule, considered necessary, but where the nature of 
tin? ground is such that a dry site cannot otherwise be obtained for pitching 
the tents, the circumstances should be specially reported to the Quarter 
Master General, and sanction solicited for any such works of this nature as 
may be deemed advisable. 

Selection of encamping grounds on the line of Railway. 

10. In all divisions or districts on the line of Eailway, encamping 
grounds, in addition to those already referred to, will he selected in suitable 
iiKialitics within 50 or 70 miles of military cantonments on these lines, in 
order that, should it be considered expedient, regiments or detachments may 
proceed ihcncc by rail in the hope of getting clear of the radius within 
which the (jpidemic may have pronounced itself. In selecting these grounds, 
the general principles already laid down should be adhered to, but as carnage 
from the lino to ihe encampment may frequently be a matter of difficulty, the 
spots chosen should not be further than one or two miles from the K ail way, 
and, if possible, in its immediate vicinity. 


SECTION II. 

MEASURES TO BE ADOPTED ON APPEARANCE OP CHOLERA. 

General preparations. 

20. On cholera appearing, either in the neighbouring villages or in the 
cantonments, the authorities must be prepared for immediate action ; evtuy 
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ordin&iy sanitacy precaution must continue to receive increased attention and 
every necessary measure prepared for placing the ti*oops under canvas, should 
this be required. Everything must, as fhr os possible, be considered befort;- 
hand, so that, when the necessity occurs, there may be no doubt regarding the 
course to be pursued, and ho reason for delay.* The most suitable encamping 
grounds must be decid^ on, the vicinity of places in which cholera is pre- 
valent being, of course, scrupulously avoided. General and other Officers in 
Command should act in anticipation of sanction on their own responsibility, 
and on the advice of the senior Medical Officer, reporting fully at the same 
time to the Quarter Master (^neral, for the information of His Excelleiujy 
the Commander-in-Chief, the measures they may have adopted to arrest tin; 
progress of the disease. 


Preparatory Camp. 

21. If cholera has been prevalent in the neighbourhood, and there is, 
therefore, reason to fear that it may attack the troops, a preparatory canjp 
should at once be formed. This need not ordinarily be done until the disease 
has actually appeared in the cantonment; but if more than one case occur 
among the European soldiers or their families under such circumstances asha\«‘ 
been above stated, the formation of the preparatory camp should be considered 
imperative. Tents should be pitched at the nearest selected ground, which, if 
possible, should not bo further distant than two or three miles from the canton- 
ments, so that all may be in readiness for a move in case it may be nccessar}'. 
l^ie size of this camp will, of course, depend on the strength of the garrison 
and other circumstances. In some cases it will be advisable to provide for a 
proportion of the whole garrison, in others only for part of a particular regi- 
ment or battery. The exact size of the camp must be decided by the local 
authorities after a full consideration of all the facts and of the amount of 
danger to be anticipated. The previous history of the station as regards cholera 
will afford valuable data on this point. 

All unneceseary alarm should be pretenlcd. 

22. All unnecessary alarm among the troops or the community should be 
prevented, yet eveiy arrangement should, under the authority of the Officer 
Commanding, be mode by the Commissariat Department in connection w ith 
the Civil authorities for providing the carriage required to convey tents and 
l}aggage to and from the encamping grounds or railw ay stations, so that it may 
be at once available in case of its being required. 


3lilitary Authorities to send to other stations intelligence regarding outbreak 

and progress of cholera. 

23. It is of the utmost importance that every station should receivi* 
notice of the possible approach of danger, and whenever cholera shows itself 
at a station or in a district, the fact must be at once reported by telegraph, 
when practicable, to the neighbouring stations. Information must also be 
sent from time to time of the progress or cessation of the disease, any circum- 
stances being noticed the knowledge of which may appear likely to be useful 
at other stations. These reports may be always made in a few words, and need 
give but little trouble. 

Military and Civil Authorities to communicate freely with each other regarding 

outbreak and progress of clwlera. 

24. All information received by the Military authorities should be at once 
communicated by them to the Chief Civil authorities of the District, w ho in 

It 
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their turn must be held responsible for obtaining immediate notice of the out- 
break of cholera in their jurisdiction, and of communicating the fact to the 
Military authorities without delay. 

Tranammion qf information need cause no alarm. 

25. The transmission of information regarding cholera need cause no 
alarm. If it be thought neoesMire, the reports may be wnsidezed ounfidential, 
but it is believed that this will seldom or never bo , desirable. The knowledge 
that the attack of the disease is considered possible will be far more likely to 
])roduco beneficial than mischievous results, and the belief that the authorities 
are alive to the danger and prepared to meet it, will tefid to allay rather than 
to increase unnecessary alarm. 

Vtmoat tinanmily in all Drpartmenta and hearty co-operation with the 
Civil Authorities es^iial. 

26. The utmost unanimity is essential in all Departments to give effect 
to the alme recommendations ; all should work cordially for the public good 
and in constant communication with the Civil autliorities, whoso hearty co- 
operation is especially needed udth regard to the supply of carriage. They 
should use every lawful means to prevent delay in obtaining carriage for the 
troops, as the loss even of a few hours in moving troops awmy from a station 
may lead to most serious consequences. On all occasions every use should be 
made of the moveable column carriage. All movements of troops and changes 
of camping ground should be at once reported to the Civil authority of tlie 
District. 

Telegraphic communication to he made daUg to tJw Quarter Master General 

during the continuance of cholera. 

27. On the appearance of cholera at any station, and during its con- 
tinuance, the Officer in Command of that station is to report daily, by telegraph, 
when possible, to the Quarter Master General for the Commandor-in-Chief s 
information, giving the number of admissions into hospital, the class of persons 
attacked, and the number of deaths in each corps at the station. Directions 
to bo observed in despatching telegraphic messages are given in Appendix A. 


Every effort to be made to provide means of healthy amusement and occupation 

for the soldiers. 

28. Special attention should be paid to everything which can tend to the 
improvement of the general healtii of the men. Every effort should be made 
to relieve them from duties wliich cause needless exposure and fiitigue, and 
especially to avoid night duty, so for as this may be possible with due regi^ to 
military considerations; to ensure that their food is wholesome and their 
clothing appropriate ; and to promote every moans of healthy amusement and 
occupation. 


Use of spirituous liquors to be guarded against. 

29. It often occurs that soldiers, on a visitation of cholera, indulge in 
the use of spirituous liquors, under the impression that they are a preventive 
against the disease. Medical authorities unanimously condemn this baneful 
practice as a certain promoter of the disease, and Commanding Officers should 
therefore exert their influence in every w'ay to prevent it. 
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Abandonment ef buildinge whkih one or more eaeee of cholera have appeared, 
and arrangemenU far aeeommodation of the inmates. 

SO. On a 0 M» of cholera ocourrin^ in any building occupied by Euroj)enti 
tioc^ the room, or portion, of the building in which it occurred, should be 
ncMEBiATBLY vacated, and, except for the purpose of purifying it, no one should 
lie allowed to enter it; — if the whole building can be left, it will be still better. 
This is laid down as an absolute rule ; for, although individual cases of cholera 
sometimes occur when there is no reason for anticipating an outbreak, instant 
removal from an infected spot is the best safeguard ; and besides it is necessary 
that the room or building in which the disease has shown itself should be 
vacated for the purpose of being purified. When men, under the above cir- 
cumstances, are removed from a building 'supposed to be infected, they must 
be kept separate, so far as may be possible, hrom the men among whom the 
disease has not shown itself, and, in arranging for their accommodation, core 
must be taken tW there shall be no overcrowding either of them or of others. 
Should no separate buildings be available, it is desirable that they be placed 
under canvas. 

31. In carrying out this rule, it is not, however, necessary that the tents 
should be pitched in one of the encamping grounds. They may bo placed in 
some convenient spot in the cantonment ; and where only an individual case 
has occurred among the body of men so removed, this arrangement will, as a 
rule, be the best which can be adopted. 

• 

purification of vacated buildings. 

32. When any case of cholera occurs, even though it may be but a 
solitary case, the room in which the disease has shown itself must be thoroughly 
purified without the least delay. The walls, floors, and punkahs should be 
scraped and white-washed ; the wood-work should be subjected to the action of 
hot caustic lime-wash, furniture and ropes washed, punkah-fringes boiled, and 
generally everything possible done for the purification of the building ; th<i 
latrine, urinary, and wash-house used by the man who was attacked must be 
instantly closed, and their use must not bo permitted until they have been 
completely purified. Chloride of lime, Oondy’s fluid, or some oMier chemical 
disinfectant should be freely used. All filth and rubbish from the latrine must 
be buried at a distance, and all vessels used for their removal must be carefully 
cleaned and disinfected at the place where the refuse is deposited. Until tlm 
purification of the buildings is complete, the troops must, under no circum- 
stances, be allowed to re-ocoupy them. 

Buildings vacated on account of cholera when to be re~occupied. 

33. Ten days after removal, and when the room or building which was 
vacated has been purified in the mianner above described, it may be re-occu- 
pied, provided no other circumstances have occurred meantime which may 
render such re-occupation undesirable. On this point the opinion of the 
principal Medical Officer on the spot must be taken. 

Procedure to be adopted on the oceurreuee of further oases. 

34. If a second case of cholera appears among the particular body so 
removed, they should be again moved, and the infected building or tent which 
they occupied should be at on(^ vacated and purified. If a third case occur 
among this particular body within one week from the occurrence of the first 
case, then tbe men composing it should be immediately removed from the 
station to the preparatory camp. 
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35. Tho procedure here laid down, if carried out with promptitude in 
successive instances, will often be found sufficient to arrest the f^her spread 
of the disease; but when oases occur in several buildings, either simultaneously 
or at short intervals, and especially if there be at the same time any Unusual 
prevalence of diarrhcea, an outbreak of cholera is seriously to be ap{wehended, 
and it will, under such circumstances, be advisable at once to remove the 
inmates of infected building to the enoampment outside cantozunenis. 

36. It is to be remembered that, when an outbreak threatens, removal 

from the infected locality is the only remedy in which any confidence can be 
placed, and that the earlier the movements are carried out, the greater will lx; 
the chance of success. , . 

An a rule, only aueh buildinjffi to he moated as haoe actually presented oases. 

37. Cholera evidently attaches itself to particular localities. The principle 
to be borne in mind, therefore, is that the particular locality in which cholera 
shows itself must be looked upon as dangerous, that it must be immediately 
abanduned and all communication with it stopped, and tliat the b^y of men 
who have been exposed to danger by titieir occupation of the place in which the 
cause of the disease is presumed to be present, mtjist be separated from the rest 
of the troops. If, for example, this bc4y consists only the inmates of some 
one building, the measure need only be applied to them ; if some particular battery, 
troop, or company be attacked, it will be simfim^ly dealt with. A whole regiment 
or the whole of the troops at the station need only be sent into comp when it 
is found that the measures already adopted have not stopped the progress of tfie 
disease, or there is reason to fear they will be insufficient. As a rule, it is 
necessary only to vacate such buildings as have actually presented cases. 

Detachments to he kept separate, 

38. When separate detachments are moved into camp in the nianner 
indicated, it is advisable that tliey should be kept distinct as far as possible. 
Officers Commanding Stations are authorized to call freely for medical aid from 
other stations, districts, or divisions free from cholera. And, where a separate 
hospital establisliment cannot he assigned to each pi^y, it may be convenient 
to place a hospital in some central position not Ikr removed from two or 
more camps, the sick from which may oe treated together. Such arrangements 
must be left to the decision of the local autliorities. A central cholera hospittd 
should on no account he established in cantonments for the reception of cases 
fram camp and other quarters. 

Special preparations necessary on appearance of cholera at stations on the line 

of Muilway. 

89. On the first appearance of chplei'a at any of the stations on the line 
of Bailway, intimation should be p;ivea to tl^ Eailway officials of the pro- 
babilities of a movement being requued, in order that the nectary trains may 
be in readiness, sp that if any move be ^ided upon, it niay be carried out 
without delay. Tents should also be forwarded by rail and pitched at the 
selected camp. 

iVo move by rail to be matte without sanction from Army Mead Quarters. 

40. As however all stations on thp line of Bailway are ip telegraphic 
eommunicatinu with Army Head Quarters; no move by rail should made 
without the sanction of His Excellent^ the Coinmander-m-Chief, obtained 
throu<»“h the Quarter Master General, eveiy preparation being meanwhile made 
in anticipation, and the troops, if necessary, being moved temporarily into a 
eemveuieut camp. 
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y made during th^daif, 

41. Intl»TeU^ bcittenr to eieleot the dat than the 

On no Bocia^t or diarrhoea to ho placed in 

a Bttthray eaniapie, who have' come in contact with such 

case* ahotaa haw and their hands and 

u^viai^^ b^y washed with a solution of McDougal’s 

' ,, Cam]^iai 4^ti4i<m itf departure and arrivah 

42. In some cases te liiTdd latigue it may be advisable to enoamp the 

men close to the sintion uf departnre, so that they may start by rail m the 
^ly morning, and they may ejmaap again for a night close to the station of 
arnval before going on to thf iedected ground next morning. 

TretUiiee iKoufd be dug itt convenient interoala on the line, 

. 48. Pravious tb detachmenk proceeding by r^ the Military authorities 
must -arrange for, ti^mfobes being dug in the vicinity of one or two of the 
stations at convement intwvialskii the journey,, so that all discharges may be 
received in them. TheVtrot^ on no account should be allowed to use the 
Bailway Station latrines. » 

earrittffea oeet^pied hy irooj», 

« 44. After occupation by the tioops, and in the presence of the Bailway 

authorities, all the carriages, which must be only those of the 2nd and 3rd 

class, are to be washed under regimental arrangements with boiling water, 
containing in each gallon a wine«glassful of carbolic acid, after which sulphur 
should be burnt in each, and t^ doors and windows kept closed on the sulphur 
fumes for two hours. These disinfoetants must always accompany the troops, 
and their supply be ensured by the Medical authorities. 

. Ooneermncy oamijpe, 

. 46. As the movement will he made in the hope that the troops may be 
in this manner carried ofui of the infected area, the camp will probably be 
ooonpied for some time, and the strictest possible attention should be paid 
to the oonservancy, trenohes should be dug to leeward, tents pitched ovw them, 
and aU filth instantly ooverad with earth. A similax system should im adopted 
for the camp-followers and otW natives The strictest regulations must be 
laid down and enforced by the Commanding Officer to ensure attention to this 
all-important point. 

Jrrangement qf the camp. 

46. In cfrsnging the camp the tents should be spread over a large ares, 

and any or xegaktions in ^gard to distances between 

tents should fi^ve pibk to the desirability of allowing free ventilation so far 

as this can ^ dohu with bonvcnienoe. Tents should not be pitched imme- 
diatdy under trees, as they {oevent the firee access of air at night, and 
during the rains prevent their drying. 

Nunther qf men in aimU. 

47. As a rule, not more than eight men shoold be placed in each tent.* 

• Thil U tQ be Mild in., coQiiMtlm with Ko« 66. U ii by tio tn«uii intended that every regiment eboiild 
he provided wi^ a donhle i^y of tente. The aeoeiiitQr for viimting ott the bulidinge in a etatlon which are 
ooonpied by the icoo|W wUl rairmyooi^r. « IBiper^ that many etatione have not raifored from eholora 

with any eeverity for yeare» and to provide extra tenti fof them wonld tberefiwa bo unneeeMwiy. Again, there am 
other etatione whl^ are on the Ibe of rail, and whieh can thioi he enpptted with extnir eamp eqol|i«ge if required 
on very ehoit netlee. In iwdi etatiesoi. whenever Oholeta appetre, notice ihould be given to the neareet tnagaalne 
that tente may perhape be needed } and when it leemi that thoee on the t^^ are Uhely to prone inadequate they oaa 
be telegraphed for« Inathlidolaaiof etatione there lean areenal on the apot 

2l 
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Immediate benefit from change mi ahoage to be ewpeoted. 

48. Imme^te benefit is not always to be expected fifom the movement 
into oomp, and the occurrence of a few cases of clioleTa ou|^ht not to be looked 
upon as proof that the change has proved a failure. It is clear that men often 
take with them the seeds of cholera, and although the immedia^ cessation 
of the disease is by no means tinoommon, it is unreasonaible to suppose that 
this will bo always the case, ifiven if the first apparent result he an aggra- 
vation of the disease, this need cause no discouragement. 

• > * -i 

Bemoval of campe-^-marchee to he short, 

49. If the disease continue to be virulent for more than th^ or four days, 

a fresh encamping ground may be tried, either on the line of rail, or by a short 
movement, at right angles, if possible, to the prevailing wind, or track of the 
disease. The marches should always be short, if posable not more tlmn Wo or 
three miles ; movements should generally be mnde in the morning, in time to 
admit of the new groimd being reached soon after sunrise, but if the march is 
very short, it may be made in the evening, whenever the delay of a night is 
regarded as an unadvisable risk. The men will be supplied with hot tim or 
coftee before starting; they will invariably wear flannel belts, and every precau- 
tion must be taken to prevent their remainii^ in damp or wet clothes, especially 
w'hen the movements ' are made by rail. It is of the utmost importance that 
fatigue and exposure should be avoided, and everything possible should be done 
to keep the* men cheerful and in good spirits. ^ 

Isolation of camp hospitals. 

n 

50. If any case of cholera or diarrhoea occurs in camp, isolation and dis- 
infection should* be had recourse to, and all communication between the camp 
and any neighbouring station or village should be interdicted. The hospitals in 
particular should be Wated to as great an extent as may be practicable. 

Separate hospitals in camp. 

51. When all the troops in a station are sent into camp on account of an 
outbreak of cholera, all ordinary sick capable of being removed without evident 
danger should go into camp also ; the few patients who cannot possibly be moved 
should be tranirferred to one small general hospital, which will usually bo found 
sufficient for all those who must remain in cantonments. Separate hospitals 
should alv'ays be organized in the camps, and under no circumstances should 
patients bo brought for ti'eatment from the camps to a hospital in cantonments. . 

Goto to be taken into campt 

52. When considered desiraUe by the principal Medical Officer on the 
spot, cots arc to be taken into camp for all the men, so that there may lie no 
necessity for their sleeping on damp g)*ound. In the event of carriage being 
insufficient for the regular cots, the Commissariat Department will usually be 
able to arrange for the supply of light native chaipoys, which answer admirably. 
Should the season of the year not necessitate cots being taken, straw will l>e 
supplied, on requisition, by the Commissariat Deprtment. If the troops travel 
by rail, the straw can either bp taken in the tram, m be furnished by the Com- 
missariat at the selected camp. 

Watersupplg, ' • 

58. The utmost attention must be paid to the drinking water. At encamp- 
ing grounds wliich have been frequently used, ahd which are situated upon 
great thoroughfares, caution will be especially necessary, and, if considered 
desirable, temporary .wells must be sunk, so that there may be no danger of 
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water contaminated by orgamc matter being supplied to the troops. As a 
precautionary measure, the water used for drinking should be boiled : and as 
the taste of water sulneoted to this process, is insipid, the reason for this proceed- 
ing should'be carefully explained to the men. .It is left to the local Military 
and Medical authorities to decide whether tlie filters belonging to British 
regiments are to be taken with them when the troops are moved into camp ou 
account of cholera or not. 

Wbod-fipe9 io be maintained when neoeMary. 

64 Wood-fires may be mnintainud to the windward of camp when 
considered necessary by the Medical authorities. 


Return of troope to cantonmenta. 

66. It not unfrequently happens that troops are allowed to return far too 
soon to cantonments or to buildings which have been infected with cholera, and 
the consequence is the re-appearance or aggravation of the disease. The 
return to cantonments must only be allowed with the greatest caution. No part 
of the cantonment from which the disease has not altogether disappeared should 
be re-occupied- Under no circumstances can the re-occupation of any building 
which has been attacked by cholera be allowed, 'unless at least tea days have 
elapsed since the last case of cholera in the building, nor until every measure 
for the purification of the building, as laid down in paragraph 32, has b(‘eri 
earned out. The prevalence of fever or other diseases in camp is no reason for 
returning to cantonments w'hile danger from cholera remains. It must be 
accepted as the lesser evil of the two. 

All movements to be communicated by post to the Quarter Master General on 

' the day of occurrence. 

66. Officers in Command of Stations are required t^) communicate, by 
post to the Quarter Master General on the same day the occurrence takes place, 
all movements of troops including changes of camping grounds, consequent on 
<diolera or other sickness, stating the number and class of per-soiis attacked, the 
number tof deaths, and any other matter appertaining to the Quarter Master 
General’s Department. 

Weekly communications to he made to the Quarter Master General during the 

continuance of cholera. 

67. During the continuance of cholera at any station., the Officer in 
Command is to report by post weekly to the Quarter Master Gencnnl, for tjlu! 
information of His Excellency the Commander-in-Chief (with' respect to the 
steps to be taken for the mitigation of the evil), on the general sanitary coudi- 
tion of the station, including bazaars, and on the health of the population 
around on a considerable radius. The report should state in detail the number 
of cases, the class of persons attacked, the number who may have died, and 
the general character of the disease, whether vu-ulent or not. 


Returns required from Batteries of Itnyal Artillery and Regiments of British 

Cavalry and Infantry. 

68 When cholera appears at a station, the following returns are to be 
bv Meffiments of British Cavalry and Infantry and Batteries of Royal 
Artillery -—No. 1 is to be furnished daily by Medical Officers to tlio Officer 


the epidemic the Nominal iiegisior trorm i^o. .s; is .-o uo .u tuo 

Deputy losiieclor General of Hospitals, and by limi lorwnrded lor the mforma- 
tion of the Inspector General. 
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Return required from Regimeuta of Native Cavalry and Infantry. 

59. From rogimonts of Native Cavalry and Infantry, Ketum No. 1 only 
will be required. 

Special report required on diaappcarance of diaeaae, 

60. On tlie disappearance of the disease, OfReers Commanding Divisions 
and Districts in M'liich cholera has recently occurred among the troops are 
r<.!quired to submit a sjascial report (in duplicate) to the Quarter Master General 
for the information of Ills Excellency the Commander-in-Chief, showing in 
detail the number of cases, the chiss of persons attacked, and the number ot 
each who have died, the general character of the disease, and whether any 
and what extra expense was caused to GovOrnment by movement into camp, &o. 


Relttrn required ahoioing the further progress of the disease among the inmates 
of any particular building that has been vacated. 

61. In all cases where buildings have been evacuated on account of 
the apjioarance of cholem, a very careful record of the further progress of 
the epidemic among the individual body of men, w'omen, and cbildrcui who 
occupied each building so vacated, should accompany the above reiwrt, prepared 
according to the following form : — 


Progress Tieporl of Cholera at , . in Her Majeetfe Peghnea/, evbmitled 

in aceordauee wUh No, 01 of Ihc, tievhed Rule* regarding meiuitren to he adopted oh 
outhreah of cholera. 



Surgeon in charge. 


Commaudiag Rigiiiiciil. 


Information required as to size and relative position of huts occupied by Native 

troops attacked by cholera. 

02. When cholera has appeared among Native troops, full particulars are 
rc()uired as to the size and wdative position of the huts of each Native regiment 
wliich suffered from the disease; the exact accommodation allotted to the 
s(!vei-al ranks should be shown, and the nature and description of the several 
buildings should be specified. 


Report of any expense incurred for hiring bungaloies, ^c., to be made at once. 

63. 'W'hcn it has been found necessary to incur any expense, such as the 
liiring of bungalows, &c., for the benefit of the troops during the prevalence 
of cholera, a special report, giving every f)nrticular, should bo at once made 
to the Quarter Master General for the information of His Excellency the 
Cornmand(‘r-in-Chicf and of the Governtricnt. 
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Tents are to he retained for reyimental puryosca only. 

64. Tents belonginf? to a regiment are to be retained in all cases for )-c- 
gimental purposes, and are not to be lent to the Civil authorities for tli(‘ use 
of i)rjsoners in tlie event of epidemics breaking out in jails, or on otlua- 
occasions. 


Oldest and least serviceable teals to he used for cholera cases. 

65. When tents are required for cholera cases among the troo])s, t he old- 
est and least serviceable must lie selctded, provided tlu'y arc fit for tlu; i)uri>o.s(‘ 

Supply of camp equipage. 

66. In most cases the established proportion of <ramp eciuipage u ill be 
sufficient to ac<u)mmodale that portion of the garrison which it may lui iieces 
sary to move into caiuj). Extra camp equipagci should, therefore, not he idented 
for unless the epidemic should prov<5 severe, and render it j)robal)l(5 that a 
larger jiroportion than half tlu^ garrison may have to be removed from canton- 
ments. When the necessity for this has been admitted. Commanding Olfiecrs 
are to indent on the nearest magtizine for siudi sMlditional camp equipage as 
they may re(|uire ; the indents to be <!ountersignod l)y tin? Ih'puty Inspector 
General of tin? Circle, or the senior Medical Officer oii the spot, " Jind by the 
Officer Commanding the Station. 

Hospital management. 

67. The question of hospital management during the prevalence of ehoh'ra 
is one of m-gent im])ortanc(i. No sanitary precaution must for a moment Ik? 
negl(H;t(?<l ; no approach to anything like crowding niust be ])ermitted; all 
unim))ortant cast's, the treatment of which in hospital is not essential, should 
be discharged ; every case in hospital must be carefully walcbed ; and it must 
be borne in mind that in very numerous instances it is in the hospital, among 
patients undei' treatment for oth(?r diseases, that cholera first ai>p(iars. Trecau- 
tionary measurtis iu tlu; hospitals must be eomm(,'nced, whenever it may Ix' 
possible, before the actual appearance! of the dis('ase ; iind, as laid down in ])am- 
gniph 5, all slight symptoms of disease must lx? treated iu the barracks, or in 
observation M'ards entirely separate from the hospital. 


Separate temporary hospital to he prepared for cholera cases. 

68. If no separate building ean be set apart as a h'mponiry hospital, lents 
should be pitelied for the purpose in some eonvenient ]>lac!(! at ;i little distance. 
Every arrangement must be made, so that if a ease? ol cholera slunild •x'c.ur, it 
may be immediately removed there, and not be 1 roated in the regular bos|)ital. 
For tlie treatment of ]>atients suirering from ebohua, tents arc! unobjectionable 
at all 8(!asons of the year. Tlic air in a tent is h'ss lik<!ly to Ix'.eonic I'onl.iniin- 
ated, and tb(! ground can bo changed as often as may be desirabb!. Medieiiu's, 
and everything considered requisite for the treatment ol tb<! disease, should lx; 
preparcHl* in the temj)orary hospital, and a])ortion of the establishment sboubl 
be kept in rejuliness to be transferred there, so that if a ease; of cbol(;ra oet'iu’s, 
the means will <'xist for sej)aratc treatment, and subseipieni communication 
with the ivgular hospiUil uill he unnecessary. 

Prevention of fresh cases more important than medical treahnent. 

69 If, in spite of cveiy effort, the sub-division of hospital estahlishmc'nt 
should lead to difficulty in the medical treatment of tlu! disease, this mnst be 
accepted as the lesser of two evils; for it must be always remembered that the 
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main oliject during an epidemic of cholera is the prevention of fresh cases, 
mu(;h more than tlie treatment of those who liave already been attacked ; that 
jmivontion is often possible, but that treatment is almost useless after virulent 
symptoms have ai)pearcd. 

Sepui'alion of choleva patients and abaudonment of hospital buildings if cholera 

ocettr in than, 

70. No patient attacked by cholera should ever, under any circumstances, 
he placed in tlu! same ward with patients suffering from other diseases. Tf 
;i (vatient in hospital suffering from another disease 1)0 attacked with cholera, 
or if a case occur among the hosjiital attendants or others, the same system 
must be adopted as has been ordered in fhe event of cholera appearing in 
other buildings ocoupied by troops. The ward in which the case has shown 
itself must bo immediately abandoned, and every precaution laid down with 
respect to other buildings must be taken. 

Funeral parties. 

71 . TIuring the ])n^valen{;(! of cholera funeral parties should Ik? dis- 
e<tntinue(l, and the band should not play at the burial either of officers or men. 

liemovel of cholera excreta. 

72. Every efflirt shoidd be made, during the actual treatment of tht- 
(liseas(?, to get rid, as eoni})letely asj^iossible, of all the discharges from the sick 
or to render them innocuous. The vessels in which they are received should 
contain some powerful disinfectant; they should never be emptied into the 
usual n?oeptnele, or carried to the common latrine, but taken away separately, 
and the contents thi*own into a trench dug for the purpose and reserved for 
this use. A mjin should lx? constantly employed in the duty of throwing fresh 
earth ov(?r all filth the moment it is deposited, and all vessels should be 
thoroughly cleaned at the trench into which the filth is thrown. 

Supphj of extra articles of diet during prevalence of epidemics. 

7fi. During the piwalenee of cholera at a station, such changes in the 
di(?t and such other medical comforts are to bo allowed to the tnjops as the 
Uejaily Inspector General of the Circle or other principal Medical OlIit?er may 
ile(?m expedient. In (lir(?cting these comforts to be fre(?ly supplied, ])articulju*ry 
to tlie women and children, the senior Medical Officer on the spot will be 
j'cquired to <?xercise a wise discretion to avoid unnecessary expenditure, and 
to s<!e that the indulgence is not abused. 

limployment of Native servants in attendance on cholera patients. 

7't. On the occasion of an outbreak of cludera at a station, the enter- 
tainment of Natives to attend European soldiers in hospital suircring from 
that disease? is autlioriz(?d to such an extent as tlio local medical authorities may 
(!onsid(‘r necessary — the men being provided on requisition l>y the Coiumis- 
sariat Department. 

European Soldiers to be employed on Hospital duly as seldotn as possible. 

75. When the employment of European soldiers as orderlies in hospitals 
during the prevalence of cholera is considered unavoidable, men will be selected, 
as far as possible, by volunteering in such number as the medical authorities 
may deem nec(?ssary. The complete tour of duty shall in no cast? exc?t?ed 24 
hours, and no man who is not in good health shall be thus employed. No 
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orderly is to be kept in actual attendance in the hospital for a longer period 
than four hours at one time, nor is he to have a less intc^rval of^ vest than 
six hoars between successive tours of duty, whatever be the i)criod of atl^aid- 
ance in the ward. A room entirely separate from the liospital l)uildiii«^ must 
be provided for the accomiimdation of men rtdioved from attcmdauce on the 
sick, in which they can lemain until their tour of duty a«?ain comes round. 
Men not upon actual duty are not to be allowed to remain in the bospital. 
The strictest precautions must bo taken to ])revent men employed in the 
bospital from making use of the latrines, urinaries, or wash-liouses used by 
the sick in hospital. The utmost care; must bo taken tliat the hands of ail 
attendants on cholera patients be scrajmlously clcaucd by mt'ans of sand and 
water containing some disinfectant, or other tboronghly ctfieaeious means ; 
and that if the clothes of any of the men should iMcome soiled by elioh*ra 
discharges, they be at once taken off and thoroughly i)urili(Hl. Every man 
employed as a hospital orderly in attendance upon cholera patients is* to be 
provided u'ith tea or coffee before and after each tour of duly. 

nurses for attendance on women and children. 

70. For attendance on women and children suflering from cholera, 
Native female nurses should, if po.s.sible, be procured. 

Jtemoml of the sk-k and of the dead. 

* 77. Careful arrangomemts must be made for tln^ removal of the sick 
from tlxe barracks to the hospital, and on no acc-ouut should tlui dotdie employed 
for this puri)ost'i bt; juade iise of for the removal of the dead. 


l*urficalion of bedding and clothing. 

78. All bedding and clothing used by cholera patients whic’h can be 
subjected to this process imist bo immediately puriOed l)y being boiled for a 
quarter of aii hour in water. TImm-c is no dilTiculty in boiling such artieh's as 
bed-tape (newar), blankets, and linen. The bug-boilers oU’er facilities for boil- 
ing tbe cots, Kezais and other such articles Avhich can juiver be thoroughly 
cleansed should be burnt. 


Purification of cots and punkah-fringes. 

70, Cots and punkah-frmges which have been used l>y cholera i)atients, 
(»r in ward.s set apart for them, should be subj«‘cted, in a similar way, to the 
action of boiliug water when they arc no longer i'c(piirod lor such cases. 


Parif cation of tents. 

80. Tents us(^d by cbolera patients before being struck should be disin- 
fected by one or other of the following g}is(H)U8 disinieidants, chlorine, nitrous 
acid, or sulphurous acid, and then hdt cxj>oscd to 'the weatlna' lor ten (hns. 
Tents which have been used for cbolera ])urj)oses in cam])s^ within canton- 
ments sboidd first be removed to an out-ol-tbc-way, but aiiy spot outside, 
and thou subjected to tin? process of fumigatiou. 

Pui'ning only to he resorted to when thorough purilication cannot he at onte 

carried out. 

81. It will only be necessary to burn such articles as bedding, body linen, 
oots, and punkah-fringes when tbeir Iboroiigb purilication cannot be at once 
carried out in the manner above laid down, but with pr(»pcr arrangeirieiits t us 
destruction M'ill raitdy be iTonired. 

2 1 . 
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RITLES RE6A.RI)IKG THE MEASITllES TO BE ADOPTED OK THE [Appwdi* O. 


Mules applicable to women and children, 

82. It is to be distitiotly unrlerstood tliat tbe above rules are equally 
applicable to tbc women and (diildnm if cholera should appear in their quarters, 
and that they are to be as strictly carried out ; but endisavours should always 
be made to nssigu available buildings to them, so that the necessity of moving 
them into camp may, if ])ossihlc, be avoided. 

Measures to he adopted on the appearance of cholera in the sudder or regi^ 

mental bazaar, 

H3. On the appearance of cholera or any other epidemic in the sudder or 
regimental bazaar of a station, arrangements should be made for the isolation 
and tniatment of the cases. One or more grass huts should be placed on th<^ 
outshirts of cantonments in a convenient and selected position, a fresh site 
Ixn'ng selected weekly, as the ground becomes contaminated and proves a 
source of danger. Stringent orders should be issued to ensure all cases of 
the disease being sent to this isolated hospital for treatment. 


Station Staff Surgeon to have charge of the Hospitals for Natives. 


81, The lios])ital 

1 Native Dovfor. 

1 C^^lll{)olJJJ<U•^. 

1 f 'fKik. 

I Hhvvslv. 

If 

J IkMdit' with 4 l>ortrcr«. 


will be under the medical charge of the Stiition Staff 
Surgeon, or other Medical Officer selected by the Deputy 
Inspector General of Hospitals, and the establishment, 
as per ma»‘^n, to be increased if necessary, will be 
attached to it — the seiwants to be discharged on ttw; 
sub.sidence of the epidemic. 


Expenses to he defrayed from Cantonment Funds. 

85. When cantonment funds can Ijo made available, without withdmwing 
thein from sueli measures of conservancy as may he considered of ev(jn more 
imiiortance, all expenses inciured by the esta'hlishraent of these; temporai\’ 
hospitals, including the dieting of the patients, if that he also involved, should 
b(‘ defrayi'd by them, the primary' object of such funds being to secure the 
projrer sauituiy condition of a station in every possible way. 

Record of huildings and camps in which cholera occurs. 

1 i ’*1 fiH<'h matters is of great value, a careful reeonl 

•s lould be jrreserved in the Brigade or Station Stafl’ Office showing the number 

or erases ewcurring in each building, and the number of attacks in the different 
camps. 


SECTION III. 

OTHEll POINTS REQUIRING THE SPECIAL ATTENTION OF MEDICAL 

OFFICERS. 

Investigation into the circumstances of the first case. 

87. In any cpielemic, it is of the greatest importance to ascertain all the 

circumstances connected with the appeariince of the first case, and a very 
earelul inyejstigation sliould bo made at once in order to discover, if possible, 
Mliethcr it was duo to importation. Such enquiries if delayed arc usually 
luisatisfactory. ^ j j 

Condition of camp-followers. 

88. The condition of the camp-followers, of the punkah coolies, and 
others who come about the barracks should receive attention, and orders should 
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be issued that any suspicious cases oceumn<* amons; them he ropr)ii,e(l so that 
they may he at once investigated. With the assistance of the Nun-Cornmis- 
siorie^ OflBccrs, such cases of sickness shouh? not. escape detection. Arraic'c*. 
monts should be made for the early treatment of those attacked eititer in camp 
or cantonments, and where the general cholera hospital for natives is distant, 
measures should be adopUsd for attending to their wants on the spot. A 
careful note of all such seizures and of the circumstances under which they 
occur should be preserved. 


AholilUtn of the term ** choleraic diarrhofa." 

89. In the forms now adopted the term “ (jliolemic diarrlnna ” lias been 
abolished. All such cases distinguished by rice-water evacuations .should be 
returned as cholera. 


Disnse of the irords sporadic'' and epidemic.” 

90. It Ls very desirable that the terms “sporadic” and “epidemic” shonld 
not he used in connection with reports of cases of cholera. Tlu're arc no 
means of distinguish in a between the, two, and the exact signilieance of indivi- 
dual attacks om he known only when all the facts regarding the prevalcnei* 
of the disease throughout the year have been ascertained and considered as 
a whole. 


Cholera cases not to be returned as “ discharged” until all sgmploms of the 

disease have disappeared, 

91. In some instances, eases of cholera in which ri'action has taken 
place have been discharged, and the fatal event which afterwards occurred 
recordcil under the head of fever. This svstmn jirodiiees great error in the 
statistics, and it ought on no account to he followed. No cases of cholera 
should ho “discharged” until every symptom cither directly or indirectly due 
to the disease has disapiicarcd. 

A lull in the number oj cases not to lead to ang relaxation of precautionary 

measures. 

92. Wlien no cases of cholera haA'^e occurred for several days, an ojiiiiion 
is apt to prevail that the disease has disappc'ared, hut it must he remcinhered 
that at certain seasons a lull is to he expccti'd. 'J'his generally occurs in tlie 
early part of the monsoon. With regard to it no deeided rule can yet he laid 
down, hut it is important that the fact of there having been no eas(>.s tor 
some time sliould not lead to any relaxation of tin? necessary jirecautions and 
preparations in antieijiatiou of a further and gimcrally more severe outbreak. 


liffecl of upper stories on proportion of attacks. 

93. As it is important to ascertain the etleet of npjicr stories in warding 
off attacks, a daily register in the annexed form should ho kej>t - 


Date. 


Niiiiibcr occu- 
pying uppw 
Htoi'icH on 
that itntc. 


Number of ni- 
I lick a in upprr 
Khirii fi on 
Unit (in.v. 


NuiiiImt oimmi* I 
pxiittf loAur , 

HinricH «>u ; 

that ilntr. 


NiiiiiluT of at* 
tneks ill lower 
htoricK on 
Ilia I dii.v. 


Remahkh.* 


■ I.. iii«re.naik.,lU.M.a.J„l' law,.... ir"'-*- 


have ciiuai'd live ivttack. 
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RULES REGARDING THE MEASURES TO BE ADOPTED ON THE [ Appendix C. 


SECTION IV. 

IIHSPONSIBILITY OF COMMANDING OFFICERS. 

The Rulog to he carried out hy the Officer Commanding the Station. 

94. Ou the Oflieor Commanding the Station will devolve the respon- 
sibility of having all the directions contained in these rule-s, as regards the 
*?va(;untion and j)ui*itieation of buildings, the movements into camp, and all 
oth(;r details, car(‘fully carried out. 

Discretionary powers of Officers in Command. 

95. 1’hese rules, founded on the gcmu’nl experience of the past, must he 
(!onsid(?red as the guide on all ordinary occasions. As in outbreaks of (iholera, 
however, so much dejKjnds on the judgment and mstion of general and other 
Oiricers, they must exercise tlndr own discretion whenever extraordinary 
emergencies or unforeseen circumstances occur, and, in consnljntion with the 
senior Medical (.)lficer, must take upon themselves the responsibility of action 
iacumlxmt on their position.. 

M'lienever it may he considered advisable to deviate from the procedure 
prescribed in these ruhw, a specrial rc])ort, exjdaining fully the reasons for so 
doing, must be foiavarded to tho Quarter Masttjr General I'or the information 
of the Command(“r-in-Chicf. 


SECTION V. 

Jiitles regarding the measures to he adopted on the appearance of Smali-pox 

among British or Nutiee troops. 

I. — Whi'iievcr a <'ase of small-pox appears among either British or Native 
trf)ops, it should be immediately isolated, and all (jornmunicuition between the 
si(!k per.son and others, whether direct or indirect, should, as far as possible, 
be prerventtsd. 

II. — In some cantoumenis a building, no longer required for other pur- 
poses, and oc(;u]iying an unfrequented site, has be(*n set apart for the reeeptimi 
of sniall-]»ox easels, and Avhene.ver such a building is available, the case should 
be at on(?(; nunoved to it. 

III. — In those cantonments whore no such building exists, the case must 
be removed eitiuu’ to a tent or to a grass hut. 

IV. — As cases arc most a])t to occur in tho hot months, a grass hut is in 
('very way lastter suited for tluj j)urposc than a k'ut. If lined on the sides with 
a coating of mud, it alfords very good protection. 

V. — If, owing to the small number of si(jk in hospital, or to other circum- 
stane(\s, a ward (W other rooin, well separated from tho other patients or other 
persons, enm lx; made available for the tetn|)orary reception of the (jaso, there is 
no ohjectiou to its Ixiing treated there during the llrst day or two of the disease 
when the eruption is still advaneing, and its powx'r of spreadiug to a distance 
is comparatively limited. Time will thus be allowed for the preparation of a 
grass but. 

A' I. — If this course should have Ix'on followed, the room temporarily oecu- 
])ied hy the case should he immediately j)uritied in the manner described in 
J’.ule .*12 regarding cholera. 

VII. — Whether a tent or grass hut is eniploy(?d, it should he pitched in 
some secluded spot, and the shelter of tre(is, if possible, secured. 

VIII. — If a tent is used, the oldest and least serviccahle should be selected. 
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IX. — Good tents should never bo emjdoyed for the ]uivi)os(>, exeejjt hi vorv 
cxcci)tional cases, which should in each iustunce ho explained. 

X. — Unless there is an immediate prospect of th<a'r beiu*; fuiiher required, 
tents or huts used by smull>})ox patients should be destroyed by tire, in prt'sence 
of a rcspousible person, us soon as vacated. 

XI. — If there is an immediate prospect of the tent or hut Immu!' .•ujain 
required, it should be purifiinl in the manner describeHl as snihibh' for l)nililiiii>:s 
in Kule 32 for eliolera. It should then be left standing with the sides and doors 
kept (dosely shut down. 

X] 1. — lleddiu" and clothin*'’, cots and punkah-frinsi's, should lie thorous^h- 
ly disinfected as described in Nos. 78, 70, and SI for cholera. 


A PI’ END IX .\. 

Directions to he observed in despatching Telegraphic Messages regarding 

Cholera.. 


I. — The inessajye should usually be dospatcln'd soon after 8 a. m. so as 
to aj>:ree with the morninjj state, Form No. ], required by Hide No. 58. 

II. — The numbi'r of easi's and deaths anion»' ni(*n, \voim*n, and childri'u 
in each res'iment of Jhiropcans at the station during the preeedin,!' 21. hours 
sh()uld be slated siqiarately. 

HI. — The number of cases and deaths in each Native regiment should 
also be stated. 

IV. — Particulars re<»ardiniy c.amp-followers or t!l(^ city and h:v/aars should 
be j^iven only when they are important, as indicating the ' advance oV dcelini' 
of the disease. 


V. — .Vll pai’tieulars regarding movement of troops should be included in 
the rnessagi', and the condition of each detachment in cam]). 


* As in Hucli Ht.Mtuiiift Tcli’pMiiili Sl-n!H|t« sire not 
])rocnrnl»l«*, OirioiM’s jirt* rct^niiTtl lo ndupt llu* pniccslun* 8<*l. 
forth in Nnlilii'tiiitni tluiisl, (-uh'uilti, iilhul DcolmuImt iHtJH, 
IJ, (ioniM’iil Onh'i* iIuUmI ISlh .laimiiry IHGSt, 

iuiiihOy : 

•' Vara. 3. -Tflci^niinM run hr wnt from out'Htdtions liy 
] lost, bn t tlsi-y must hr <iu-1<ihihI in ivjyisti-ivd rovers; ut 
HtulioiiH where Telej;-nn)li Sluiinis ure mit jn'oenruhle, they 
niny he piiid for hv Ptistu^re SliunpH at the nite <»f 17 hiiiihh 
to tin* itiipee. In .sueh nise-a tin* I*oHt OHiee re^fistratioii 
receipt will tiiko tlie pliii*e oflhi* onliiinry Telcjrniph receipt. 
If liny tele^rnmi he received insnftieieiitly Htuiiipcd, it will 
he returntd heariiif^to the niMider.” 

From — AlUiIiabiid. 

From — Olficer Commanding'. 


VI. — ^^'hen tln're is no T(degraj)li 
Station in or ni'ar the eantinnnent 
atlai^ked, the message should bi‘ 
sent by post to the nearest Telis 
graph Station.* 

VJI. — 'file following speciimms 
of tidegrjims are a])peiuled for 
guidance .• — 

! 'I'o Army Head Quarters. 

J 'J'o — (Jluarter Master General. 


22nd March, one case, 5Sth Ilegiment, a soldier. Building vacated and 
disinfected. 


25th March, twelve admissions from British and live from Native troops 
since yesterday’s report. All soldiers. 

Artillery, three in cantonment. 

Artillery, one in Ibid;. 

No deaths. 


58th Begimont. eight in new barracks, six deatbs. Two companies movi'd to 
Camp .Ihosoe. Alfected building vacated. Beports from city and district, 
more favorable. 
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EUROPEAN TROOPS, 1869. 
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XII. 


TAHIP. •hammu the ilOUTALlTY in each STATION, the CAUSES of BEATS, ani the ratio of DEATHS to STBENOTS. 
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EiniOPEAN TROOPS, 18C9. 

XIII. 


TABL^ showing in detail the CAU8S8 of DJUATU and JNVAlimm. 


j T(JTAh LOSS OK THE AKMV OF TIIK HKXOAli 

PBEHIDENCV BY DEATHS AKD INVALID) NO, 3.M.. PK.lt 1.000 OF AVEllAOK STBF.NOTII, »«H7. | 

1 Lonh op tuk Aumv hy Okaih, 

1 liOSfl or TUB Akuv 

fiV 

iNVAl.intNft, 

l,N0t), 


CAUSES OK DEATH. 

Died In 
lluKpilal. 

Died nut of 
lloupital, 

Dii-d per 
l.OIHlof 
Strenfrlh. 

CACHES OF INVALIDlNd. 

liivalid(>d 
for IHk 
churirc froii 
the JM'rvicc. 

j Invidiilcil 
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... 1 
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6*21 


i,w«t 

mrf 

iim 



c:i3t 


R3'Hrtt 


* IfUiladiTiif AniviaiA. 

t In iidditlon to the doaths hera enumerated, jW denMi# of men of the Bcmral Army oeenrred elw’where, which do not appear la any Table of thliSortes, 
Twenty of theeodmtlis l<K»k place In the Dep6if.<>f the lltiinbar IVeNldencr, (Ive InSiationMof the MailmH PrcHidmiey, two In tins Prcuidoncy Jail at Calcutta, and two 
in the Punjab of men temiwnnily deta<'h<*d from lliolr KcifirneutH. Seventeen of thm* umm appear in the luvalidinic lUdle of IHtW and 1H(W. 

t The men of the uiul lo2nd IhftrinieniN, who under other cireiiniHlaneert wimld have appi’iired an InvalldH of the vear, ace-omponlad theso Bofrimonta to 
Rnffhind; the Invulidhitr itatin In, thereforu, calculated on a SiruuKUi uf 33, Shi, the annual averikifo aimiK'th of the Hard and i02ud buiuK atruek off from llio avurotfc 
atreogth of the Army for the year. 





EUROPEAN TROOPS, 1869. 

XIV. 

STATJEMSKT showing iho OAIH afd LOSS of the maiUElSTS of tU AUMY tf BVmAl in STSSmTB during the TBAB, 


Strmgth at the hegiming qf the Year, 

At H()ad Qiiart^rii and on Dptachmont at tlio bof^inning of 1860 ... 

Kficruliis from England in India on maroh to join 

On Staff employinont ... ... ... ... 

In Military iiiul other Priaona^ 

Elaowbcre, sick in other Hoapitals, and men n^mainixig at Convalescent Dep6ts, 


Total Strength in India at the beginning of 1869* 

Additions during the Year, 

Transfera received from other Regimcntfl ... ... ••• . 

Transferred from liegimeiitB leaving India by C Prom Bengal Presidency 
volunteering ... ... ... (Prom other Presidencies , 

New Soldiers 


A ArtUlorj. Citalry. Mantry. 


29 I 33,847 


volunteering 

T> u j • T .T. (New Soldiers 

Beemitai m India ^ Timo-expired m«n 

Received from England, landed after 1st returned 

Deserters rejoined 


Total Additions of the Year 



Loss during the Year, 


Transfers given to other Kegimonts 
Time-expired men, who have loft the service 
Mon who have purchased their discharge! .r. 
Men diBchargeu otherwise 

Invalided 

Dismissed by sentence of Court Martial ... 
Deserted 

Diwl at Head Quarters and on Detachment 
Died absent from the Regiment 


I Por discharge 
For change of climate 

S At Convalescent Dep6ts 
In other Hospitals 


60 678 27 

2 76 98 

8 8 8 


Total Loss of the Year 



Strength remaining towards the close of 1869 


90 

665 

211 

260 

226 

351 

6 

7 

44 

64 

l,67i) 

2,000 

270 

288 

9 

22 

2,534 

8,720 

469 

1,124 

1,217 

1,388 

27 

46 

1 

1 


88 5,721 2,895 24,786 38,489 


ABSTRACT. 


Remained at tho beginning of 1869 

... 35.746 

Added during 1869 

... ... 3,720 


Total ... 89,471 

Deduct Loss during 1860 

... 6,982 

Remain towards the close of 1869 

... 83,489 


* Tlio stronffth here ehovrn RpproxioisteH to the etrenirth of April, snd not of Jsniury, elnce tho Reirlmenti which Joined the Army of the Bangai Preeldnncy in the 
e nly pirt of the year labeeqnent to January appear In this JKvtum with their strength ss at the date of their arrival in India. Keglnients which have arrived at the eloee 
of ISSil ito not appear In the totals shown above. 

t non detached on Btidf employiueut, whose deaths are not included in the General Tables. 
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(All liiilox III tho Talilu which hillmiK.) 
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'I'liiM Tjihli; iiiUHt nol ln‘ rt‘ffarilo/1 ufl rJthililtiiitf with fli'i'urnn tlm reliilion of Sickiioss ttiol Mortality lt» the Im'alltit'i* imllcalotl; the Uotrinioiital Uctuni fur ilio 
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liKaiMENTS of BENGAL B ROVER, 


liKdlMHXTS ii IIATrUBIKS, .V STATIdX or m«). 
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Itote of Arrival from Hlaii<jn |»rovlouHly 
occupied. 

1.- fi , . 

Avernm' ; 

.Htreniftb ' 

during . 

1 

2nih IliiKimnil, Fort, William ... 

BitlH 

f2ith .1111)0 iNtM, from A)>yHHinia .'ind) 
t BjiuIki.v PrcHidciicy* ... ... 1 

K7l . ‘ - ' t- 

2 

XXIl Jlrit?., 3 IluttiTY, It. Art., Fori Williiim 

... 

... 

72 ■ . ' • > ■' : 

;t 

(Doth lU'iriuK'ol, Hcml (JiuiftorK l)iim-I»inn, Wimr ) 
i ul ll»rru(‘k)»iir(' uml ik!r)iuru|>uri‘ (lo luonthti) ... ) 

ISO!) 

C 20th February IHOO. from Iljonliay Prc-l 

1 Kukneyt ... ... ...| 

H50 : 

1 

XVI A. natlcry, Tl. Art., H.arraekporo 

... 

January IHOO, from llazarecliaujrh 

in 

r, 

XVI RriK., C. Hattcry, ll. Art., Uarrm'liporo 


December iHO-l, from llazareebanph 

151! ' 

n 

li)7th Ilegiincnt, IluxarcohauKh ... 

h 

January ItKKt, from Allnliubad 

H07 

7 

i3rd Batlttllon llillo Rrlpado, Dinaunrc, (Uctauhinent 1 
\ of M men at Chunur) ... ... ... l 

l«fi7« 

i January IHOO, IVom HaetajKtre and Mo» ) 

'( radabad ... ... ..J 

His . ' ' ■ ‘ 

H 

XVI Ilrijf., F. Itatlory, K.Art., Dinnporo ... 

... 

Dceomlwr IHOI, from Bnrraekporo 

Mil 

li 

Itith lluHHarp, Head (jimrters, Henaros 


J.auuttry IHtia, from Meerut ... 

242 

in 

2‘ni')lh Kefrlmciit, VVlnp, ItonaiTM ... ... 

1H(}7 .1 

January IHW), inuu Fort William 

342 • ' ■■■ ,, 

n 

(J. Ilrix., F. Hattery, ll. If. Art., Ucnarcrt ... ... 1 

... 

December 1SH5, fr»«n Lucknow 

1.34 

12 

1-llth Ki'iriment, Fyzultad 

INOI a 

OctokT Mi, from KiiKland ... 

Hi'l 

i;i 

j 

VJII llrl^'., F. Tlattrry, R. Arl , Fyznhad ... ... ! 

istw a 

April 18GN, from Kn^laud 

i:i5 ' ■ 1 

11 

.'ith Luni'crH, l.ui'kivnv 

IHGI <1 

January IHOi, from Fngland ... 

470 1.. 

r* 

ITi 

02nd nevriment, l.urknow (IlMnotithb) 

ISdJ* .r 
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H3I ' . ' , 

Jfi 
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IW.5 

17 

A. llritf., r. Battery, U. 11. Arl., Lucknow .. 

IMW a 

February MO, from Kmrhmd ... 

131 . : . : 

Iv 

Vni Bril?., Tl. lhvtl«-rs, U. Arl., Lucknow . 

1 l^mo <r 

1 
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m 

in 

XXIV ]lri|r., .'1 iiuKery, U. Art., Lucknow ... 


January IHOO, from Murar 

72 

2ii 

2-tV)th llejrlraeriL Head (iu.'irlcrB, Scotapore 

lid' it 

j 

January 1H(», from Fort William 

100 • ■ 

21 

Vlli, Brijr., F. Buttery, U, Art., fieotapore ... 

1 IKH a 
i 1 

April HN, from Kn«land 

1 

135 


(ii) Kruiti Kntrlaitd. (^<) Uc(ir>raiiiflod from Lncnl RairiincntM. (r) From ItlndroB Presidency. 

* Lauded in the Domtiay Pretfidcoi'y tVum I'lufrlaud in IH05. f Landed from Kitf^lutid in 1^. 





TROOPS, 18 C!t. 


Dl\iTJIS, and INVALIDING uf fach MG IM ENT fur the Tear. 

Vp!u* itt •lo>i(fned livlitdc all of (Uacaao in men hrirno on tho B^KWumtal Ualln, wbelhor absent or prissenl with the U '^clmont. Newly arrivid ' 

ill liidiu arc not ineludeii In ihid Tulilc. 


UEilAlL HEN AUKS, (fVlJK, and CAirNPUtiE. 


(.'lUNKS OK AdMIMS 10,N>< II»T0 HoSPITVt, OF IJf \JfD Ot:r or Jloipnu,, AND OP Tirii IWtllDlNii •)P istlll. 
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31 1 « 11 l-» . ' 3 : IS : 3 fl ‘ G I 2 i 1 ' 1 ... .. ... 2 1 3 i 
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!■. ..t, ., 1 , 
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1 27 * Is 


20 I .1 ... 4| 1 ! 1 I 3 ... I 3 I ... 1 ) I 1 I 13 I (1 ' : r is 10 ' ! 20 


7 I » i 71 i 7 I . 2 I I : 2 I ... >> ! 1 ! is i r ... I 11 : 10 ! 1 ; 7 ' U 4S '... ' 13 
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j I ! ' I M ' ' i ' ' ' ! 

3 ' 1) . •t'* 0 ... ^ 1 1 2 I 7 I 2 I y I 10 , 1 I 1 2.J 2S I .. 12 

no ! GS J31 14 ... 7 ' r, • 7 1 i ... 2 4 :w lo ’ 2 ! 3S ! JO I 2 H ■ 30 ! GJ ' . ' 21 


.,... 12:41 3 ... 3 |..;... 2 .. 2 | 1 7 | 2 


21.,... £ : 2 , 

! i I ! I 


2 J 2.1 Jl .. ' 0 


AdmiBslTOB 310 5 n r> U ■ « ... | 14 ; 20 .41 I ! ... j ... ' 10 ■ 0 y i 1 7 ' 1 j 10 i 2 ... j 17 2J ' 2 ' I 21 11 ... l.'i 


I'—. : i M I 

■ . ' ! I I I i ' 

( AdiuioNiona 1 , 0.36 64 2 j 7 2 h‘* j !'*> J 04 ... 2 i . IH 06 I 0 | ; (5 ; hi 21 

16 >"• ‘ • i , ' ! 'M I • ! I I : i : 


;j yo , 6 1 1 ! 10 j 20 i 2 o U" , 2 i ... 02 


J .\dtal»siouB 861 13 1 , IKI d| , 27 I.’IG ... 27 , II J .3 ... ! 6 j 12 4 .y ... :i j 1 20 .3 ' ... ! 36 | tN) i 1 ; J 60 01 1 . . I Is 

”i"S- m :-'!- .i I M' i i , ! i I ! ! i i 


AdmiBsIona ISl ... 2 ' .'to , 1 1 » j 6 | ... 3 | 2 0 ... ,,.1 2 y : , 1 ... | 1 | ... | 0 , - | | ^ M 10 ' . ; 2 ' 0 2 !* ■ .. i 11 


i . I i I ‘ , 1 ' : . , I 

^NdrniBBloDs 185 3 3| 37 I « ! .. 7 , 6 3 II 2|..j I 1 i y j I 1 ... | « 1 M : , (I, 0 20 1 


fAdiul«tti(inii 123 il ••• ... 1 24 I 2 1 2 ... y | 11 : 16 j 1 ... 1 


! / AdmiaHionfi WMl 0 I ,. j 31 jj7.‘l 13 , 34 1 ... [ ly ] '10 | s2 1 S 


( .AdmlHBioiiH 173 •■■I 1 I 32 I 23 1 0 1 (( IS | 22 


3 1 ' ... ! lo 111 ' ' s 13 1 . , ; 3 


3 ■' 2 fi ’ , ' 2 6 20 , y ' ... ' U ; 2.*) ' ' 1 1 i 23 , 21 1 11 


ij... 


Ill'll’ 

1 7 I 1 ...10 II ; M. 1 2 ; 3 I 12 ... • 1.1 


* Of lheH« deatliH live oeenm>d in a OotaclimenI of M niL’ii Htatiiiiiis] duriiifr ilic year at Oiunar. 
t The tiicu of tlilB Ueitimout who would Imvo been Invalided lor chauire accomiiauied the UoKdtucnt to Kiijrlumi. 
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Klo 
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iHtWo 
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■ r. -! t 

01 
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J)7tli Kof^lmont, llouiKlmirlorc, HlmliJchimiioK 

18117 If 
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Ik) l-’r.jr,. (/>) licorj-ruulKiMl IVoui Local UcKinu'iitK. (cl l•'ronl MadraH I'l-i'Kidcucy. (,i) Fr»>iu Ceylon. (c) From llouiliny I'rihiHptipy, 


W'urkiiui: ot 108 men in Iho llilla iH'Ri* Uiiucckhct, from .Xpril U» OcIoLit, 'Irawn chioll} from llu* Win/ ivliii-h Jafl'cml wevcrcly from Fover at llcrhainpovc lu lnUH. 
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' l .1 i ! M', : : 


I, li; 1!) 2 1 ;;; iii..::'! 


I AiltiiitiHiunu lir^H | 


n . Hi i;. 1 10 11 fi ' ::io‘i!r.{ i o i’ :i o . m !•“. ... n , m 12'.., ■ ii 


Admiatuiii,'’ l,oii 7 | a ... I 277 Hi HI | III 1 I 111 I 1 . 0 ’aiJJ I 11 .! :i 111 :J H ' a [ !) H'l );• i:i ii. :r, ii Mi :'7 ' ill ^ . . i 7 


j" AdiuiahioiiH 100 ' 

I 

l AdmiHsimif- "I'O ' • • 

i 

f .\diniHNiiiiih 35 ... 


i I ! i ■ 


2 1 10 1 12 , :i 3 ! i» ;v.i '2 0 

; . ' i • ! 1 . ■ 


ail s 2 1 10 


15 1 2 , i:i M ; . , 


I'AdiniHalonh Ui) 


..! 

1 

1 

450 

7 , 35 

, 

21 ; 

7 

14 

53 

1.' ■ .. 1 

1 0 1 ,1 

1 

1 17 

3 H ji; 

11 v 

• ' 1 i 

7 1 ;« lii:.,. 

1 1 

" 


10 

1 ' 1 

1 1 

3 ' . 

1 

' 

1 

J 

... , ... , 3 

1 1 

1 1 

i 

1 


: ; “ 

7 ' 

1 ’ ' 

i '■! 

1 » 

■ 

1 

17 

172 : 20 

55 ' 1 

! 

21 

:i7 


: 

J 3 

Hi! 1 

••• s 

1 HO 

1 ... 3: 

1.5 1 

, 1 

2 ; VI ' .50 ' .. 

i 

iio 

, 


sr, 

.*i0 lOH 

Hi 3 

33 

31 

0.5 

' 

,S 1.5 

• 

21 10 H 


Is ;:il Jii 

1 

■ , "■ 

1 

' 

107 , 2 

■ 

1 ' ' 1 

Is 112 103 ... 

; ! 'j 

i"' 

... 

1 

23 

1 ' 

If) 

3 

1 

: 13 

1 

1 

' 

1 1 

1 

j 1 . • .. , 
■ ' 

. .! .. 

.. * - 


1 5 

' : _ 

12 

3 ' (, ‘ 10 ' ,, 1 

! ' 1 i 

! 

; I 

! ' i 

i 

j 

2 

7 

13 ' 10 

2.) ' ... 

M 

1 

! 

1 ^ 

1 1 

' Id 

1 

i 

' 10 . i I 

1 . , , 

■ 1 


3 ti 

, 

' ! 

... 1 .. 

i ; 

il I 


1 1 
1 


17 

; 24 i;.< 

1 ' 

1 

27 

; 

i ; 

4 

j i 

21 

' i i 

‘ 0 ■ ... ; 3 j 

! 

' ! 

'i '1 


! 

: , 

3 ... .5 

! 1 

10 1 

j 

1 ! 1 1 ; 

! 3 ' 1 1 ’ 21 . , ; 

1 ; ■ . 1 

i , ' 1 

’ J 

! 

! 1 

24 

7 H 

!• 

1 ' 

1 ^ 

' r. 


H ; . ■ 2 ' 

J 

. ' 3 

1 1 

0 .5 , I 

H 

■ i 

.1 

1 1 1 1 

;i : 11 , 1:. , 


/AdmiHsionK TOO ... ] ... 3lW I 17 1 20 27 | 5 ; 22 Ij'.i j 

■! i i ; M I . 1 


^ AdlUiHNlOlIK 


115 ' ... 70 


I 1 j 2 10 ' ’ I ,0 ’ 


f AduiiHHlons 502 ; 


- : 1 

! ' ! 

... 1 1 2 ‘ M ' 4 

1 

... i 2 

1 2s ■' 

■' ' 

i 

i 

:i ' 7 ' 20 

1 

, 

30 ... 

1 

27 ^ i’l 

1 ' i , 

; ; . 

: ‘ 

1 ! 

, II 1 

1 0 

0 


7 ; 11 

; 3 i 1 20 ■ T) 

1 1 ‘ 

! 

... 1 0 

1 ‘ 

: I 

1 , 37 ; 

, 1 I 

0 ' .. 13 

1 

-1 

2i> I 

1 

i 

13 

11 ! ;i!i 

; 1 



TABLE 





nmajiiSNTs of KoniLctmv, meerut. 



1 


t 

H 

l.o- I'MJ 1 'HMt. 



n 

if 

.c . 


i 

^7 

; 


IIRGIMEXTS A lUTTKlMRS, A KTATION <iP iHfW. 

Arrival in 
Presidency 

Bate of Arrival from Station previoualy 
ikceupied. 

AVPTttPt* i 
Streupth i 
durinp 
IHtID. j 

* *‘i 

t j 

A j 

j 

i 

i;-, ' Kv 

, .'(ii'il't'ioe- 



€ 

I" 


1 

: 

1 

I 

lit 

77th Uepiiiienl, Ajrra 

1S6H 

Fel)ruar> 1S«», from NckWhhrra 

7:ti : 

?:■)•; 

! rm .Tii 

! 

17 

VlII Mrl^'., H. Italtcry, It. Art., A|frn 

HtJSil 

March IMH, from Kiipland 

111 : 

i.mt: ■ 

i 

71 

IH 

XXII Bril?., 7 nattery, li. Art., Apra 


April IWttt. from BurjiHdinp 

87 


if'.il ! U^'-i 

Ih 

K).')rd Bepiment, Mornr (IKdachiuent of 220 tuen nt 
FortrcKM Gwalior) 


Fcl>ruary 1H(17, fVora Bomliay BrPHidciicy 

nsn 1 

21' It:; 

' '►xt'17 

20 

F, Brip., r. Ilaiipry, H. II. Art.. Mornr 


BtHrmher iHd.'), from Meerut 

i:{2 


;iTi:i ' r/i-";' 

21 

VlIl llrlp., r. Itallcry, H. Art., Mornr 

IStJtW 

Xovpinhcr iHtff, from Fy/.ahatl , , 

121 ' 

■J)! '■ 

h'. ' C-rr,} 

) 

22 

XXV Ilrlp,, Uaiicrv, 11. Art., Mornr ... , 

1 


B(<epmhpr iHfls, from Fort William 

7t5 ; 

J,'. : 


2:t 

XXIV llrip., 2 Battery, U. Art., FtirtrcNw Gwalior 


Pel»rimr> IWfit, from Meonn Mecr 

72 



2t 

i)2r(l Hepitnant, Jhnrmi (iJotnehmont <kf 123 nton nt 
Heeproo) 

m57rt 

January 1W17, from Scnlkoto 

1 

693* 

‘.I"..;-/ , 

e ' 1 ' 1 

2S 

XIX Brip., A. Buttery, B. Art., .lharwi 

! i 


January ISOH, from Fprozepore 

M2 


."•I! Sir-. 

2H 

1 

1.7lh Itcpiiiipnt, Saupor ... ! 

1 

lM67<i 

January Iwld, from Fcrozcjiorp 

Sin . 

I 



-.'1. 11 ;i 

1 

27 

1 

XVI Hrlp., K. Bntlerv, B. Art., Baupor | 

1 


January lHfl7, from Allahabad 

M2 


1. ' ;t 

1 

2H 

t 

XXII Brip., 0 Ihittery, U. Art., Baupor 


January 1889, from Mponn Mcpr 

72 , 

-ill 

t ; 1 ' rt 


2-12th Kepimpnt, Julihtiltioi'P (Detaehiiient of J7fi 
inpn at Xuwpuiip) 

IBdhr 

Dcecmlkcr 1867, from Stiptaitopc 

7.th ' 

1 ! 

! 

' ’ " i 

i 

i’'. . . 1 M /I 

;k> 

XVI Drip., 0. IluliPPV. K. Art., Juldiulj>/»pp 

1 ' 


January 18(}7, from llaxan'elxiuirh 

! 

1 

l.'tM • 

! ' 




llKorwKNTH or Itonaci Nd, Mkkki'T, Aoba, ano Crntkai. Iai»u 

It, 59(1 

! 

ji > 

1 . r: o-t 


(tt) From Kiifrlmid. (i) From ])oni)ia,y I'n^Hiilpnrv. 

• 'l'ht‘ adniireion-rali- \*> valculatcrt on thiH Hlrpufrth,’ which In the Ntrcnptli remaining utter t/|p Votuntpora 
uud (ive nicTi died oiil of (heir HtrcnpOi. Thtt dciitim licrc ahown include theHC 
t 'I'lic iiicn who would oihcrwiKc have Imn^ii invalided 




-YI7, -{conliumd). 


and CEffTBAL IN DJA,—continutd. 

ClURilti OV AVMWMinifH IRTO IIotlpfTA.L, OV l)K\TiIN IM AHO Ol‘T OV litlHITTlL, 4 («li OV TIIK IhVAMIiINO or iMiU, 


Total AdmiHMioDB 
juni) i^oHM of tl)« Ytiarj 
by Jh'uih and 
luvulidiutc- 


I Adinliiblutiii fioO 

: .:i 

I AdmlMlonh 211 

1 AdiiiinKioiiH 110 

j]-. 1 

vi- ' 

f AdriilMNionH 1,(151 




’ AdtniHHioTih 2(IH 




fAdiutHHioiiH 105 


I AdmiKHioiiK 152 


AdllliHPioIlH 


^ ^AdinisBii 


i'" 

I (Adi)iluui<>ti.s 9 J >2 

25 |. I/ :.'! 

I ^AdniiMHlou8 l,d03 

AdmiMMonf! 20(1 

II' iw 

j j Adiniapioiip 

I (in- ,.i . i. 


rAdtiduMonH i,:w3 

ll;: ‘:x,. • ;■ 

f AdmiHHiiiiiP .‘KN( 


( AdiniHHioiiti 15,0 U 

1 .:; 

(.'ilV.'.iol.ii.’ ..II. 


j Intermittent Fever. j 

i. 

l| 

'P** 
“ . 

30 . 

130 ' 

■ i 
5 , 

1 

4 s 

7 


^ (ilH 

31 3 

' '' 

33 

' "i' 

20 

' * 

! a? 

i 

1 

^"i 

1 27 

!“ 

020 

i 

2(1 

1(11 

3 

1 735 ' 

1 - 1 

53 

' i 

1 

1 12 M 

1 

1 

2 ' 

50 

« 

73 S 

20 

107 

17 


:»«ii 




.jj^ 


* I*,. 

13 : 6 


g| 


•c ' 


•a 

s 

It 

lit 


3 I , 

•5 I “ ** S 
111 £.11 1 
ia? 4 i§ 

JsIlS-Sl -S 
. 2 m.< U! c. 'a 
.. f i 


121 15 ! ... 11 


< . a. I y, 

15 


li 5 

j? 


i !| 
h\ i 


rr<. i 

-t:| " 

HI 


iji i|' <i 
k| 'f- 'H 

J Ll i ’ j : ? 


“ ,s jH i s; u. ' .li in *< , 


[■“S j.;- J"vi r i i 

j 0, ^ Xi I 

' e .J I 

y "S I r/i -U ^ " ? I ^ 

-, 2 ; r- ‘s' !>•*“' T ; 1 

isti l| i ■; 

2 /• • I ' Ji; i S 


(I 1() 21 0 ... 5 

i 1 i I 


H ' 2 I .13 

! I i X 


I . ir. u m 1 i 

Mil' 


2 2 4 I lU ' s 

I . 1 J 


a I 4 ■ 32 . . 

! i 


1 i 2 ! 10 ' J 

I I ; 

. i 1 I a : 22 ; 3 

III 


I I i ! I 1 I 'I I I 

■HI • I a 1 3 N j 1 '*!*-, 3 ^a : ;i 2 ! 


I 


3 . . ■ 10 a .. . 3 J.', ... ; I !:», i:, 


r . ; . : . 


I ' ! i ' 

... I 15 ■ 1 i 7 1 5 ' 


I 


i 1'3 .5 ! 17 ' .. 


! 


7 ; 3(1 


JM ! (.3 2 , 5 11 51 , .. 


- M " ■ , , 

1 I ••• , i 1 i (1 1 ■ , H 0 


a , 


a , 1(1 30 : ,. 

I : ■ ' ■ ' , ' ■ i 

I , ' ■ ' ' ! I 'I 

' 1 • * ' i ! 

■ 'I 1 , 3 , 3 . 5 II 1,2 (1 12 . 


1 2 7 1 , 10 1 j J 11 I d JO 


I 

•12 i 73 ... i 1 

i I ' ! 

3 I 10 i ... ! 


I . 


i an a 


4 I 3 I . 


11 lllH ' 15 


51 j 5 , 15.5 ;iUi);.j 72 «22 


17 1(1 ! 


23 I ** 

I “ 

I ! 


I ; I) I » I «M. . 

i M ' i 


H 21 1 , 2 7 I 11 


3 2 1 3(1 I 1 1 31 (11 


II , 1 . » 12 ' 1 1 


I I 2 ! 51 « a 70 I (II 

■ 

7 . 2 


^ 0 . ' I 


1 32 ' . 


a I 4(1 


10 i ... 


!.. i i 


I 


I 


... 1 ) 1 H I 1 


1 ! 4 I [2 

' i 

i 


I 


1 ! i i 1 

307 10.50 322 


I '201 , 13(1 jlW I fiN 

i .. 
I • 


H I 12 

; I 

11 , S 

‘ I 

•10 i 2(1 


VI 11 ( 12 ' 73 ...jaa 


0 20 ' 10 .. a 


i-i |■'| 

(] ' 1 I a I 11 I 0 


3 ' 13 14 ; 11 


fiO ' 70 '|(17 i 72 ' (10 ■‘•7(1 ' (lid 2.S '157 d7d ;S2I 

1 :=■! 


!"-i ^ 


were Htnick off in July, mid wIiohc ndmiNtiionH arr ikH bi-rc nilrri’d. TIkw VuluiilrrrM, luwi’ViT, ri>ni;iii»’d «! .Jliaiirti, 
Volunb'crH, mid thu d«nlh-rn(r in I'ub'ulnli'd on u HtrrnKlb of <130 for (bo yi*ar. 
for chntiicu wrut liuiiii' with the l{4‘Kluien(. 







, iiK<;KMi:NTs \ ]iArn;uii->, \ sT\ri(».\ ui- nh!). 


Avcr:i}:r 

Diitr »»1‘ Arrival IVoni SIjUIuji tuvvlou:<ly NljfwnK't li 

'‘rr 


1 2lMt Hussar. , Uiiiltullii 


Xuvoiiil'iT WW, from Multra 


! KJUtli Vuiballu 


• • i I April iHiw, from Mirau .Mn- 


:i i F. A. IJallrry, K. H. Art., I'mljalla 


Wurrh 1 m 5I, fruiu Kawiilpimlo- 


1 F. Hrlh'., li. Uattrry. H. I). Art., F'mlialla 


Ajiril Isos, fnim IVliawur 


r ( JtiUuTuhir (iHjulinuiif of (Wmni ) ,, ; r , , 

‘ t Hi Imnlsur)* ... » ! Iww, fr.im 


fi XIX Hii},'., (J. Ilalf4‘r>, It. An.. Jnllijmjur ... 


January KIMI, from J'ohliawnr 


I 1-Mh l{r..'iiiiciil, Fi*m/< |)(H‘(‘ i Itciat lmu'iit nf Us men I 


' h al Kauiira^ 


I i iw:,! Fflintarj IsOT, fmm Kimliiml 


s XXII Ilfijf,, l» Iljittory, IJ. Art., Fcru/j'poir 


[ Janiiar)' Ihiw, from Jhansi 


i) li'uili Kt'i^mu'iii, Moiiltan 


istirA Hftipmbi'r 1 hU 7, from llumbay PrcKidcuvy,,, suu 


lU 1 XIX llrlf.'., 1». llatUT>, H, Art., Mouliun 


Hrt’cmbor iMIl, from IbwulpUuU'c 


II WIV \iv\ii„ 1 Itallrry. It. Art., Alu-.ll.m 


I Aluri’h iHUIi. (Viim (lovindirhur 


7ili llii/ifiars, ScalliMii* 


J.s‘» 7 u j Ib‘‘‘»>ml)ur isui, fnmi ramiiht'Jlpurc 


UI JlSlh Kcjtimi'jit, Si'alVoli * 


Is,‘> 7 o NovrmIn*r IHW, from Sulmtlmo 


11 F, llriir., 11, Haltcry. It. II. An., Soalliolo 


January iMfiU, from IVshnwiir 


jr> XXIV I}n|jr„fl JIutli’rv, U An., rmritvur 


j April iHfli, from .Moollan 


. ! I Will MfTaii .Mist (Di’larlimml ofUsinni** 


t Hi I'ori JialmiT)* 


^ i tsfiS.t Ai»ril iHtW, from KiiK'laml 


17 i I'. Itrin,, F. llatliTy, It. II. Arl,, .Mis'aii jMci-r 


I Afarrh lsC.s, from IV’sIiawnr 


I \l\ Uriif , F. IJatliTv, It. Art., Mi'ciin M«-n 


Aliirrli 1S(H, from UawulplmliT 


III i XMI llriir., li UaltiT). It. Arl., Mivau Mrcr 


DwwiiIht IKUS, from Morar 


20 XXIV Urip-./i HiilliTv, It Arl., Mmiii Mis-i 


April iN(Kl,from Ainrur 


2) I 1-Ulh 1tc};im(Mit, Hawtil]iimlev* 


isuHu March iHtiH, rrum KnKiamI 


I Hull Ui>:imcut, ItawulpimltH'* 


iN.’iTii F'chniary iHHH, from NowBlicra 


2.1 I-', llritf., 1>. llaltiTv. It. II. Art . Itavvulpimlw 


I April from Pnihawnr 


21 , XIX Ilriff., F(. IfcilliTy, It. An., Itammlpimlci* 


! April IW»<, from iValiawur 


'A.~1{KUIMJ£i\TS of 


(tf.l From Knpliiml. (I/) From nomhav IVc-sidcncv. 

riic.su furniHliMil roiol.mrkiJip p.-irtjos in I In- IIIIIh from April U. (H-loher. of the following atronirtliH ll»ml 

i-iyili, llmhUtli Itopirnciil mI NowNhera hcuI alw» UK* men. “ * 


I7N. K'.ili, KmI; 224; 



Xrit’^(vontiHUfd). 


(he PUiMJAB, 





TAWB 








SEGlitSNTS <tf the 



fc 

R 

S 




1 ! ! It 


UKfjIMi:NTS& lUTTEKlKH & STATIONS of 

Ik 

“1 

zl 

Date of arrival from Station previoiiKly 
ueeapiud. 

Average 

Strength 

during 

, ■ ‘J 

Hv ]■;/ 





IdOU* 

•: - 

Hi it'll'. iif.iv.iif":* 



8 



1' 


25 

< 2Utli HiiKKarK, c;ani|jl»olliwirc, IDfilathinenl at Bjdun ) 
i Itovvlie ... ... » 

b 

llciTiiibcr 1H61, from Seulkoto 

4A4 

l.i',' 

tV 21' - 1 M. 

2(i 

XXV Urigttdf, i nailery, U. Art., Attoek ... 

... 

tfauuary 1806, from Allahaliad 

77 


., 1 lt»( 

27 

( KMIh Uoulmont, Nowslicra, (Itolaiihmont of KWnien 1 
■( at Auut.k) ... ... ... ... f 

1H67(» 

December 1808, tl'oiii T^cshawur 

7U0 


r. ;!j n 

2s 

:«Jth UeKiiuent, I’cHhawur 

lOHhi 

J Jnnuar>' 1H08, from Shaltjidtnniwre and! 

( Munidnbad . . ... ...1 

728 


X ' i;i;" ■ .1V71 

20 

101th Uetrlninil, Voshawut 

b 

December IbGB, from Dugsbaie 

na't 

■.,r. 

-t: ni;; ' 

HU 

A llrlsade, 11. IJatti'ry, U, 11. Art., IVshawiir 

\ma 

March IM^, from Meoan Mecr 

130 

l'!'! 

>'• 

HI 

A. llrijtadi', IC. IJattory, U. 11. Art., Pcshawur 

1S05a 

March 180*^ from ITmbulla 

132 


ii till'-. v'). 

H2 

X 1 X llrlifttdo. It. IJal tcry, K. Art., lV«hawur 


February 1808, from Kawul Pindee 

111 

.V'l 

“ , 

HH 

XXII llrigadc. 4 Uatlery, U. Art., I'esliuwur 

... 

.lauuary 18(kl, from Meerut 

77 

: 

i 

17 H.t'H j 


KKOTirE.'TTM (IF THI Pl'NilB 

12..312 







4.- 

RJ<JOIAfA'NTS cantoned during 

1 

XXV Uriginhs 1 Ilnttcry, II. Art,, Durjei'Uujf 

... 

April 1K08, from Saugur 

70 

1 


. J-;,:-.' . 


BGlh KegUncnl, Chui'krata* 

iNGla 

May 1800, flmm hucknow 

1)27 


!'.| ' I'M', , 

3 

X.Ml nrigadi'. A, llallvry, 11, Art., Jalojfh 

... 

Mari'h 1801), from Allahabad ,., 

80 

1 



\ > 

1 -3rd Regiment, Ihigshaiv 

18«7a 

April 1801), from Meerut 

871 


■■■ ’ - : 

G 

list lU'ffiuumt. Snliathoi* 

1806(1. 

Fehrnnry 1800, IVom Agra 

812 

■ . 

■. ; i:'. ‘i , Cl',,-,' 

n 

XXV llrigade, .'3 lUiUery, U. Art., Iluzani ... 

... 

( April IKOO, fniiii .Vbyttblnia and liimibay] 

^ Prcfcideiicy ... ...J 

HI 

.!r 

i ‘ 

i i'i'.'ii 

' 1 


Hat. .^mioxs of the Hehoai. I'HKsiDEircr 

2,sh:i 


1 ‘ 

j I 







DEPOT and 

1 

Chiiisiirali J>e| A: 



130 


' 1 

2 

(.'IniDur Invalid liarriHon 




32 


-< ' ' . 


(/j) lti!(iri;aniNed firou) Lnral Hi'triiiicntit. 


• The of the Dfith wai «( Rac Itareill^ duni>|f Of the Itf dentha here shown, « tucurri'il nt the Dcp6l, 


Itt) From Mntflaud, 







XVl,--{confiMfrd). 


PliyJA Ii,-^con(iHUfid. 


CaVHKS op AoMISUUIKR into IIOSPITAL, Of DwTHH in and OIT OF lloNl-ITAIi, AND (»F THK lNV,u.imN«. m iSlIO. 


I Total AdmiRKions | 
|au<l l^oRK (iC th(' Y(‘arj 
hv Dentil uud 
invalldinij;. 


H iriii ttMiifiiffii priii:yii liiui 

u J ! iS |ci3 ft ft I M I It ipfl jfiM i r/j j < 1-1 I 1 f-i |K ,H ' X , S i «- < j £' < 

(Aaii.i«.iuu. «!! j I'wW « 2« .■■! a »a ^ i* •••!'* - *1*® ''' - i ? ■ ™ | ...j u 

rAduiiHHlona !Wi I 143 I US 1 ... « 7 14 3 | | 1 ! | 4 .. I 1 ! 1 I H , , s t , ... [ ... j a ' ir, ' . .1 U 


AdirilHuloiiN 1,605 A j ... ' Oil) H5.S i 30 j 03 ; 3 15 ! 30 i 67 15 ] ... • U | 12 | 4 1 0 ... j 6 | 6 j 35 , 3 1 31 41 , 3 » 33 , l!‘ ' j 20 


^ 1 1 I ' 1 1 I i 1 ! i ' 1 . , ' ' ' : I 

f Ailml»«toii« 2.20* 181 ... B17 IhIKI 23 101 ... S i 27 i d* 1 4 2 ' I « i 5 ; I i I ! ... I (I : 7.’. ! 8 : 1 17 wi ; 1 , 7 :i.-, ! u ; ...■ 28 

• ! 'I'll' . I ' ■ ! : I I ' i , ! i : I . ' . ! ' i i I j j ‘ 

-"I ■11 1 I "I ■ ' • I : ' 1 ■ ! i i : : ‘ ! I 1 I ! i 

rAdmlHsioiw 1,H«) 'in* 1 . . VIA Xr.:. | 13 7H ... H j 3« 0*J I 3 ... 6 1 3 « ! 7 ... j 1 1 13 i IN , ... ; 2 21 ; 12 3 ; II i 30 , .’IN ... 05 


[^VdmixBiuiDi 305 ' 10 ... i 81 185 3 , 10 ... 4 I 6 i (I | ... ... 4 j 2 | ... ... | 1 ... 1 10 : I i ... j 2 ! 0 I 1 1 17 | 10 

L:..,.. ^-^ 1 ' i { I { I I I I i I M ! i M i 


” I i 1 i 1 1 I I 

1 AdraiNiiloiiB :W 7 7 1 117 ll 02 2 ' 35 ; j 2 i 2 j H 3 j ... l» 3 ] 


If^UiuiNHi.mK m 17 ... ! 01 111! 2 '38!...; 3 2 1 20 1 ... 10! 5 j ... | 1 ; ... 2 I'll-.., |... 20. |2 ’ ... | - , 311 21 ; ...j U 

i;i' i i'i | 'I •!- ' i 1 il M i'! ■ 

r j 1 i • ■ : ! i ' ' I I 

llAdmiB«l«mN 170 « . ! -*3 1 50 j I ‘ 15 ' , ..j 4 1 I I* ... I 3 !. 1 2 , 1 2 1 ... ... 2 . 7 ,..| I 2 ] M ! 4 

3:1 J ii. . , : i , I I 1 i 'I 1 I ! ’I 


.,1 J il. 


1 I 2 ; 2 ! I 1 -1 ■ 12 .... 4 : 0 : 17 12 


2 I n - ... ... 20 . 12 ' ... I 5 , 311 ' 21 ! ... U 


! 


( AdmiH»i<»ns JH;i03 3U I 27 '»,8H7 53*6372 ,1280 24 312 073 H3120« ' 14 '203 ' 1 O 8 168 'ifBI , 3 , 85 13* 'kI;I) , 8;i 38 520 , HOI 1 12 \\ii |l(mni7l' ,..;7 n0 

I--- . i "i -I 1 • • 1 !. 1 i . ; i . 1 - 1 ’ i’.i ' - - I" i r, : 1 .i : i i:' 


,i i. K I . ! : I I 


th year at JW.l STATIONS. 


1 

1 AdniiHNiotiM 

( 

00 

2 

^ AdmiHHiuuM 
1 ■ 

773 


( .VdDUVHiODH 

04 

’^1 

:i^„, - 



( AdinlMKlrinfl 

02:1 

4 

■ 

.".■i 

6 

^ AdmlRHioiia 
( iimi'.i l'ii.', . 

1.081 

.1! 


( AduilNttiona 

0.5 

0 

1 

1 


( AdmiHsiouM 

2.70.6 


] i. 

r, 


V iii.l'Mi,' 

rv. 


I ... I ... fl I ... i ... 3 1 ... I 1 I 2 I .3 2 ! ... I .. I ... I iHt; fi 
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> 
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i 

1 JJS 1 
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; 
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' 
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1 

1 : 

1 

! 

3 1 i 

! 

1 
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1 
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i 
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6. ~COM’JLBSCSS'T | 





; 

j <*Oi; 



0)MVALKS(?KNT J>Ki*«»T8. 

Period uf Ol'eupation. 

Averatje ; 
Strontrlh 
durlofr the ' 

period of i 
occupation, i 

1 

? '■ '■ i 





1 '( ; !)i\aii(ii'o' 


Durjerlliitr 



Eiiihl muntlia, April to NovomlH.'r 

lOfi 

.'‘>1" I 

2 

Nymv Tal 



Kiifht utonf-hs, April to NovmnluM* 

•122 ; 

V.ii'i? ’ 11 


hamtoiu 

f .. 

Sj'Voh montliu, April to October 

i 

■ 

212 

' 1 -7' 1 i'lf'i IW* 

J 

KuMMivviir 



1 

1 1 Seven iiionths, tnim middle of April to middle of) 
i"! Xovember ... ... ... ... ) 

sr» 

• ■ « ‘t lawl .li;:” 

1 

1 


Dlntrmsalln 



i 

Seven momax. April to October ... 

i 

107 

1 

>'.■■■! ii , . , 

i{ 

Murnv 



1 

Six mouihrt, May to Oetulnsr ... 

3Si 

i 

< 1 i ' M* 



( OlV».aL'f*rK.NT IhddiN OF JlIK PjtKHinENer 

1,r>!J2 



Kiiiiovic;^^ Aumv of tiiK U£iiuAL PxKmnnjrcY 


In 


* r.> (inW i>l the Army MoillfillH'imrtmcnl, -VliniNrtlonc <jn ai'oouiit of DnuikouucsH no loh^(»r ap))cnr lu the Siitk lloluriiK, tho results uf drunkomirhK hi'inur showjj 

(IriiiikoniiONij tvan lt*Nri In lW)n 

i The Slroujftti two •thowiM'Xiv.'il-i ttu' ci'tuttl iivi-rmrc of the year by 3»)5, whieli probaldy repwaonU men in IheDepS.i of other IVeHolcnoieti ami elKowhcre. Sec nolv 


ANNUAL RELIEF OF 

ltt)VAL AKTU.I.BBY. ' 


A. Ilrivnuh* 

A. Battery 

From Meurul. 

To IVahawur 

M, Arrived 

January 

1S70. 


11. Battery 

„ 

Peshnwtir 

Uawnl Plndee .. 

... Arrived 

February 

JM70. 


C. Battery 

„ 

Lnekmnv 

„ Meerut 

... .VrrivLul 

January 

mil). 


1). Battery 

.. 


M IVhawur 

, . Arrived 

Felirmiry 

1H7«). 


K. Uuttety 

n 

PeBlmwur 

Sealkotc 

... Arrived 

Fel)ruary 

1870. 

liriffiidi! 

l\ Battery 

H 

BcnareH 

„ Biohulla 

... Arrived 

February 

1H70, 

F, ilri^'jidt) 

A. nailery 

„ 

Umballa 

„ Ikmarerf 

. ArrivtHl 

JHK-emiier 

IHHO. 


B. Battery 


Sealkole 

„ Morar 

.. Arrived 

January 

1K70. 


C. JbBtery 

„ 

Alorar 

„ Kuekium 

... Arrived 

Deeember 

I.S(W. 


1). Battery 

„ 

Bawul Piudec 

„ Meerut 

... Arrived 

Mareh 

JH7I>. 

Sth Itriifadc 

B. Battery 


Imuknow 

„ liinapoi't! 

... Arrived 

Dfcembcr 

IMUI. 


(’. Battery 


Alorar 

„ Lucknow 

Arrived 

February 

1870. 


Jl. Battery 


Akhi 

„ Meeuu Meer ... 

... Arrived 

January 

1870. 

Ktt ti liriRiide 

B. Battery 

M 

Meerut 

„ Barriiekpore ... 

... Arrived 

January 

1870. 


C. Battery 


Barnu'kporc 

„ Mor/ir 

Arrived 

March 

1870. 


F. Battery 

„ 

Bluapure 

„ Meerut 

... Arrived 

Feliruary 

1870. 

inili l{||‘i|{uilc 

C. Battery 

M 

Meerut 

„ Mmiltim 

... Arrived 

January 

1870. 


D. Battery 

It 

Moollun 

„ Meerut 

... Arrived 

March 

1870. 


F. Battery 

W 

Moeuit Muer 

„ Aura 

... Arrived 

January 

1870, 

22ml Itriirudc 

L Llattflry 

„ 

Pcaltawiir 

„ GovindKliur ... 

... Arrived 

January 

1870. 


A, Battery 

„ 

Meean Meer 

„ Femaeporo 

... Arrived 

January 

1870. 

2lih llrivadc 

1. Battery 

II 

Moultan 

„ Delhi 

... Arrived 

Deaniiber 

IKHO. 


•1. Battery 

„ 

Allahabad 

„ Durjeeliutr 

... Arrived 

Deceinl»er 

18011. 


0. Battery 

II 

Oovlndfrurh 

„ Altoek ... ' 

... Arrived 

NovL»mhi*r 

IHOP. 

2a1h llriirudc 

1. Battery 

•1 

DarJevlIUK 

„ Allahabad 

... Arrived 

Jaunary 

1870. 


2. Battery 

» 

Delhi 

„ ALxdtou ... 

... Arrived 

l)eccml»er 

1»10. 


1. Battery 

M 

Attovk 

„ PcBliawnr 

... Arrived 

Xovembor 

180U, 



Xri ^{continued). 



ihftu ill cithw of thcw! jonrit. 

|p))xod to tliin TubK' anil NolPS BpFn'b'ri to Table Xfll. For the Army of the Pn*sHlc»nov the rivlioK mIuiwii In TiiMe I are tu be aeet‘|>le»l «!- tlu‘ i>rt)pLT ralloa of the year. 


THE ARMY, 1869-70. 

CAVAUIY IlKr.IMms. 


6th Lancciv 

Prom LnrVnow 

To fkialkoto 

... Arrived 

February 1871' 

7th HutiiiurN 


Si>alkot.i' 

„ Knfrland 

... Marehed 

.lamiary l87o. 

19lh Hitfiaarri 

„ 

Benurc*8 A; ('awnpore 

„ KiiRland 

... MoMhfd 

damiary l87o. 

iimh llusHan^ 

n 

CainiilM‘ll])orc 

„ Vnilmlla 

... Arrived 

March 1870. 

2lat IIuBHurti 

M 

Umlmlla 

„ Liu'kuow 

... Arrived 

]»eccnjlH?r 1809. 



LNKANTRY RWllMKNTS. 



Sblat Jle^iincnl 

From NtiKReorabad 

„ Jhanni 

Arrived 

.Tamiary 1870. 

l>6th Uofriment 

»• 

Perozi’iMtre 

„ lV8liaw\»r 

... Arrlvwl 

.laonary 1870 

1-71 b Ueplmi'iit 

fi 

Haiifror 

„ Aden 

... Marwhcfl 

December 1809, 

I'ltth Ri>(riment. 

„ 

Py/iibfld 

„ Morar 

... ArrIvfHl 

Novemlwr 1809. 

l-14th 

tachment of lao men. f*’ 

(liiwripure 

„ Allahabad 

... Arrived 

December 1809, 

1-1 7th UoKimeut 

„ 

Kntrlaiid 

„ Lneknow 

... Arrived 

March 1.870. 

MOth BfiKiiiiant 


Rnwiil Plmlee 

„ SuuKor 

... Arrived 

January 187t». 

t-mi) RoKunent 

n 

JlttdrttH l‘rfKi<lL'm‘y 

„ Fort William 

... Arrived 

Deei'inbcr 1809. 

20th Rflgfiinont 

it 

Fort William 

„ F.vzabiul 

... Arriv««l 

January 1 h7o, 

30th Rejflment 


Peshawnr 

„ Rawul i'lndeii 

... Arrivwl 

>ii)venib«»r IHtftt 

38th Rcirinitmt 

„ 

Seal koto 

„ Peahawnr 

Arrived 

November 1809 

3Dth RcKirarnt 

It 

Kofrland 

„ Fcnwflpore 

... Arrivtnl 

November 1809. 

08th RoRlmiMit 

1* 

Allahabad 

„ SwiIkoU* 

... Arrived 

I’Vbruary 1870. 

77th llefflment 

*1 

Ajrni 

„ Kn^laod 

. . Al arched 

February 1870. 

71Mh Uefyiment, 

„ 

Roorkee A UelUi 

„ Kamidee 

... iAfjirched 

November 1809. 

ssih Keiriinent 

„ 

NoWMhera 

1 . Apra 

... Arrived 

March 1870. 

H3nl Ucfrimonf 

„ 

.IhanHl 

„ Fufrlaud 

. Marchwl 

l^e(;cmher 1800. 

102n(l Rofriment 

„ 

J.neknow 

„ I'lnfrlund 

... Marched 

February 1870. 

tolird Kptfiwoiil 


M«irur 

„ K<iorke(‘ and Delhi 

Arriveit 

Deecmber IS09. 

l(»tth HyK'uiU'iit 


Peahawor 

„ Nuwiihera 

. Arrival 

January i^7o. 






EUBOPEAN TE00P8, 1869. 

XVII. 


TABlEthming th SICKSSSS mi MOnTAUTY am »9 lie WOMXlf 4 tie BUBOPSAlf SEeiMESTS eemuff i» lie SESOAL 
PRESIDENCY ierieg tie Year 1869, ami tie preealence of tie priedpal DUeteee i» each Moatk tf tie Year, 


MONTHS. 

t 

g 

35 

1 

i 

1 

1 

1 

i 

i. 

h 

1 

yi 

1 

.9 

2 

IM 

1 

1 

a 

II 

.fl” 

1 

Civaxa ov Dxathi. 

i 

*s 

fi 

1 

1 

i 

Z 

1 

V 

is 

£ 

Ferer, Remittent and 
Continued. 

1 

1 

1 

1 

1 

1 

X 

1 

i 

1 

1 

s 

? 

1 

i 

Heart Diaeaaes. 

1 

*0 

8 

t 

Childbirth and AbortioB. 

1 

z 

JS 

«<1 

January 



a .477 

di 

262 


3 









... 

8 






February 



a.4A6 

89 

3'66 


3 







LU 

... 

... 

1 




1 

1 

March 



a, 684 

120 

8'26 


10 


2 



H 

«. 

1 

1 

... 

... 


1 

UJ 

8 


April 



3,762 

IGU 

4U0 


13 


3 



3 


1 

K. 


2 


8 

0*4 


8 

May 



.3,726 

214 

6-74 


16 


3 

1 


2 

2 

2 


... 

8 


-rt 


1 

2 

•luno 



3.678 

230 

6'2A 


22 


4 



6 

6 

0*4 


2 

3 

1 

**4 

... 

1 


July 



8.073 

212 

6‘77 


14 

... 

1 

1 


3 

2 

1 

1 

2 


1 




2 

Augnat 



.3.686 1 

IKtfi 

N‘88 


40 


23 



4 

... 

8 

2 

... 

OAM 

1 

8 

1 

2 

2 

6opt«iiil>er 



3.626 

260 

BiN 


31 


19 



6 

1 

4 

8 

1 

... 

1 


... 

... 


October 



3,A36 

260 

7-86 


16 

... 

3 

••a 

t.i 

6 

1 

2 

1 

1 

2 

... 

rn 

1 

8 


Soveinbor 



3. 136 

241) 

7‘00 


12 


1 

»«« 

] 



3 

... 

1 

... 

1 

2 

»■> 

2 

"l 

Oeceiuber 



3.461 

160 

4*30 


9 





3 

1 

1 

1 


8 

1 














69 

2 

1 

34 

12 

18 

9 

7 

10 

A 

7 

2 

12 

10 















Hied im 1,000 of Strength. 





For the year 

M6 

... 


186* 

6*44 

196 

54*14 

10*36 

•66 

■28 

9*44 

333 

6*01 

2*60 

1*94 

4*44 

107 

1*94 

•66 

3*33 

278 







Kukbkb ot AnuiaaioNi ivto lIoamAi, iw racu Mobtu. 






CAUSES OP ADMIS* 













Total 

Admitted 

Admitted 

Died per 
cent, of 
Admia* 
liuna. 

SIONS. 

Jau. 

Fob. 

Mur. 

April. 

May. 

Juno. 

July. 

Aug. 

Bept. 

(.)cl. 

Nov. 

Hoc. 

during 
the year. 

per cent of 
Streiigdi. 

Cholera 



.1 

0 

6 

7 

2 

30 

30 

3 

2 


94 

201 

02*77 

Smallpox ... 

.3 

8 

:< 

H 

3 

1 

1 

... 

... 

... 

... 

... 

22 

*01 

9*09 

Fever, Intermittent . . . 
Fever, Konutteul and 

27 

1« 

>11 

>41 

16 

16 

3(1 

H2 

99 

206 

270 

lol 

951 

26-40 

•11 

Continued. 

... 

7 

16 

33 

120 

18.5 

HO 

110 

101 

49 

21 

13 

704 

21*21 

4*45 

Heat Apoplexy 



... 


2 

0 

3 

1 

1 

1 


... 

14 

•H6 

85-7] 

Uyaentcry 

7 

0 

12 

26 

17 

U 

10 

48 

31 

20 

15 

11 

810 

0*00 


Uiarrhiea 

17 

N 

il) 

35 

36 

•Ji 

46 

NH 

37 

24 

IH 

6 

302 

1IH)6 

2*49 

Heputilifl ... 

2 

4 

10 

6 

7 

1 

0 

11 

1.3 

6 

11 

3 

Hi 

2-.33 

8*33 

Spleen HiMcaitfl 

3 



... 

... 

1 

... 

1 

9#4 

... 

4 

•2 

11 i 

■30 

Itcapiratory Dlmanofl ... 
Phthisia PulmunaliN ... 

10 

2 

"’ll 

4 

12 

0 

15 

3 

16 

0 

11 

7 

16 

4 

14 

11 

5 

0 

1 

14 

'i 

10 

2 

147 ! 
41 j 

4-OH 

114 

‘’4*08 

39*02 

Aiuriuia and Dchility ... 

22 

10 

3(1 

42 

6'» 

63 

26 

”62 

4H 

33 

27 1 

10 

472 

1.3-10 

‘42 

Itbeunitttiam 

7 

6 

<1 

6 

6 

6 

0 

H 

0 

8 

4 

1 

(k3 

1*75 

Kye HiHORMca 

n 

4 

4 

86 

40 

18 

16 

76 

.V) 

20 

10 

.3 

263 j 

8-14 


Childbirth 

fat 

Of. 

77 

4S 

35 

65 

75 

96 

H9 

72 

96 

67 

H22 ! 

22-HJ 

} 1*84 

Abortion 

Hiaeoaea peculiar to tvo' 

2 

0 

6 ^ 

9 

11 

6 

6 

10 

8 

7 

« 

1 

4 

... 

77 

2*14 


men 

f. 


12 

H 

12 

15 

11 

1.S 

10 

9 

3 

4 

loo 

2’B4 

\ 

AhRcem and Ulcer 

0 

8 

11 

9 

11 

22 j 

11 I 

14 

10 

7 , 

8 

1 

118 

3*28 

V 1'43 

Injurlea 

1 

2 

i 2 

H 

8 

2 1 

6 

1 

... 

4; 

7 

2 

>43 

fl6 

All other Cauaca 

2'i 

2m 

; 

60 

70 

80 

66 

82 

.36 

31 

25 

IH 

607 

16*74 1 

) 


200 1 10'.) 

j 

1 

i 

1 336 

1 

37(1 

477 

A41 

433 

817 

687 

604 

660 

247 

1 

6,267 




Admitted per coiit. of the Average Btreogth in each Month. 


ej 

1. „ 

i 

10-00 1 12-79 

1 1 

14*71 

11*70 

22*16 

10*17 

14*25 

10*01 

7*08 


Calculated on the number remaining lick at the cloie of each week. 














EUROPEAN TROOPS, 18G9. 
xviir. 


ilBLB tkmeinjOt SICKNESS and MORTALITT among (tn CaiLnUBN of tko EUROPEAN REOlilENTS smhg in the BEN- 
OAL PRESIDENCY during IW 1809, aud tkn pntainnen of the principal Ditetuni in tack Month of Ike Yrar. 



• 



Nuvukx 07 AnuiHaioHa ixto lloarmi. in bach Monin. 






CAUSER OF ADMIS- 













Totnl 

Admittnl 

.idmiltcd 
ln'ri'viit. (»f 
Strength. 

Died 
per cent, 
ill’ Ad* 
miaaicUH. 

HIONS. 

Jon. 

K«b. 

Mur. 

April. 

Moy. 

June. 

July. 

Aug. 

sept. 

Get. 

Xi)V. 

Dec. 

duriuK thu 
jcur. 



!7hotera 



3 

6 

0 

11 

8 

07 

so 

J 



M2 

2-50 

76*06 

Smallpox 

.5 

7 

2 

0 

4 

3 

... 

... 


... 



27 

■4H 

14-81 

U«*Uitl«R 

32 

7 

70 

fto 

3»I 

4 


... 




... 

m 

3'56 

snl 

iloupitiff Cough 

Fever, iDUmlttont ... 

1.3 

2ti 


3 

31 

6 

10 

A 

2U 

« 

13 

“ai 

2 

03 

"oi 

1 

107 

6 

28H 

7 

67 

47 

877 

■83 

1542 

0-38 

4’33 

Fever, KomlUeMt and 











35 


070 

11-78 

8-66 

Continued 

7 

13 

20 

fri 

120 

153 

45 

HO 

63 

02 

12 

ileat Apoplexy 



... 

1 

2 

... 

1 

1 





5 

IKI 

40-00 

Dveetitcry ... 

Diarrhtna 

'£t 

3 

U 

0 

43 

20 

37 

22 

KM 

20 

im 

15 

81 

31 

2.37 

27 

»;) 

20 

13 

44 

IN 

in 

»» 

8113 

3-57 

15-70 

1070 

17-02 

Ifepatltie 

1 


... 

... 

... 

1 

1 

3 


1 


... 

6 

■10 

1.. 

Spleen Diiease 

. . 


... 



1 

... 

... 

... 


3 

5 

•on 

’i4-84 

Reapiratory Ulaeaaea ... 

20 

m 

3fi 

30 

31 

in 

25 

20 

20 

so 

20 

n 

310 

5-45 

Rye Dievaaes 

7 

0 

ir> 

l02 

13S 

HH 

74 

207 

102 

40 

2/ 

1 

(a);{ 

lf»-B8 

T7-50 

and Debility ... 

10 

0 

2» 

31 

03 

40 

30, 

60 

3.3 

21 

31 

21 

4IK) 

7-03 

ruberoulor Dliflaace ... 

A 

t 

a 

4 

3 

6 

7 

J7 

14 

Jn 

7 

3 

88 

1-56 

88-77 

Meningitia and Hydro- 
oephatuM 

i 

1 

4 


1 

4 


3 

2 

2 



! in 

•33 

8421 

ITouvulHion «.. 

j 

2 

3 

’”jo 

23 

13 

7 

17 

7 

n 

'■'lo 

6 

llu 

2-U2 

82*61 

Iieutitiott 

0 

11 

M 

32 

43 

•K> 

21 

07 

43 

22 

22 

7 

331 

fi‘87 

SO'64 

i^baceas and Ulcer ... 

0 

4 

2 

4 

H 

in 

25 

7 

N 

7 

3 

4 

HO 

1-51 

\ W66 

tpjurlea ... 

3 

3 

4 

6 

3 

2 

in 

3 

H 

2 

4 

5 

67 

i-tw 

ill other Causes 

l» 

22 

18 

21 

18 

20 

33 

27 

16 

10 
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EUROPBAH TROOPS, 1869. 
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2. NATIVE ARMY, 1869. 


Tlic rogimcntal strengths upon which tlin actual (leath-rato I'or the year is calculated arc 
takcuasatlst April. Tlic total at this date very closely approximates to the average lor tli6 
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present during the yeai’. 
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7 

0 

12 

1 

0 
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IS 

10 
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(H 
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m 

43 

U» 
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1 37 

AO 

42 

37 

AS 

23 

Alto 
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\\ miM'In and Ai'ddi’HtH .. 

As 

(is 

7A 

01 

02 

H.'i 

07 

HI 

NO 

40 

lot 

Hit 

N/O 

It 71 

1 

All UllilT C.JUM.'K 

(HI 

hi) 

Ui 

1(H) 

UO 
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KN) 

IW) 

N1 

HA 

H7 

71 

1,]S4 

16-N7 

J 
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(too 

N2!) 

NIK 

SIS 

(r,i5 

KRl 

00» 

K»2 

OKA 

1,400 

703 
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Admitted pur ccut. of tlio Average strength la each Moath. 
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12- 12 
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NATITE moors, 1809. 

, III, 


TABLE thouh^ the SICKNESS <mi MOBTAtITT anms tlm NATITE TROOPS urvinn in thn EINAPORB, BENARRS. OmS, 
and CAWNPORS DISTRICTS daring (hr Vtar 1869, and lh« prnraltime of the priucifial Dimues in each ilunlk of the Year. 


Janttnry 

Ki'liruary 

Mari'}i 

April 

May 

Juu« 

July 

AuKuat 

Sepli'utbcr 

(k'tulwr 

November 

Deoviuber 


£ 3 



CArSM Of r>KlTH» tH UoHPTTlt. 



-4 

7 , 02 S 

223 

H.I 3 « 

2 BH 

7 .HI«I 

27 r» 

7.:tsfi 

211 

7 ,(W 2 

2 «MI 

7 , OBI 

202 

7.001 

217 

7 . 0*0 

232 

7,010 

2 r >6 

(i.soo 

270 

7,210 

206 

6,320 

227 





il/j: 


1 » 3 I 7 1 i 3 3 3 i 3 I U I rt I 6 ... I .. . 2 ft 4 


Died per of the Avcra^re Stri’ii|;tli. 


For Ujc year ... 212 H’ 3 ? 60 iVOl 2*63 *12 Ml ‘12 ‘12 ‘-12 \ 'Vi * 2 S Ml j'U ,*»J) . . j „. ... |‘ 2 h -60 /.'itl 


AbHent Dciif Iik 30. Itotio of Uw deaths, 13'38 per 1,000 of tl»« Total Iti-frlmciitiil Stren>?t)i. 


TATTSKS OF 
ADM1S810NH. 


Cliolera 

Siimllpox 

Fever, Iiiterrnlttont 
„ llemitteiil and 
Oouilnuetl ... 

Apoplexy 
Dynentery 
iPlarrlHL'a 
TlepatitM 
IHpleeu IWHcaao 
Beapiratory DlHeaaea ... 
PhtiiiHia IhilmunuUfl 
Dropsy 
8<5urvy 
Uhoamatiam 
Vtmeroal DlHcaaea 
lEvclMHeamn « 

AW’chh and nicer 
WoiindH and Aocldeiita . 
All other CauseH 


Nukhkb o» Admiusiojis iitto IIohpitai, lii K^cn Mouth, 


Feb. March. April. May. June. July. Auff. Sepl. Oct, 


l.'lfl 

341 

m 

4 

11 

R 

I* 

32 


20 

1.S 

3f» 

1 


' 1 

1 

2 

2ft 

40 

In 

2| 

... 

4 

1 

1 

' 40 

30 ! 

' 27 

3I» 

32 1 

3H 

0 I 

16 ’ 

20 

4H 

47 

•IM 

ftl 

o;t 

61 

(W 

7& 

C7 



Aihi'ilnld Admitted | Died per 
^ ’ I penrot. of! ceiil.i.r 

the Year AdHiissiotia, 


Admitted per cent, of the Average Htreugth in cjich Month. 


A-31 6-6t» 0’76 fl‘W 6-:«) 77S 


IM6 7-07 nnwl 1313 


07'Sfi 



NATITE TROOPS. 1869. 


TAJi/^E shmhtt the SICKNESS and MOUTAllTY amontf ike NATIVE TROOPS serving in the MKERTIT DISTRICT and ^n 
ROJIILCIND dannn the lear 1809. and the preMtenee of lhf> principal Diseaees in each Month of the lear. 


ClUSJ!l!l OK l)B\TFfH IV Howl'ITAt. 


Jnijtniry 

ffJiriiary 

Mnrrii 

April 

May 

«hnu! 

July 

Aurftwt 

H»jph‘inlior 

OotoluT 

'November 

DoccmiK'r 


Vav tht' yr-ar 



CAlfSllS OK 
ADMlbSlONS. 




2 10 13 -4 I 




Died piT of l)n! Avcras'o Stmijflh. 


'3.S 4'.‘W ‘Ti *:h *58 j 



... 6,3W ly‘l 3-K» (VI I 1I-7H ... 


Deaths :)7. Ratio of 100 dtmths, tO*7H poT 1,000 of tin* Total Urj^lmcntul StrenKlli. 


2-24 ... V12 I'SS I - ■ ■ *71 


Nl'MlIKtt OK AoVMSIONH UTTO UOSKITAI. ITT BACn MoifTU. 


,! A.lmitteil DlHlpor 
AiliiiiUi'd p,,, of 

durnijr st.n‘UfrHi. AdniiwiouH. 
the \ ear. 


F«4). Jlan-h. April. 


rholera 

Stiiullpox 

Fcvvr, ltili‘rmittenl 

Uoinittciil tkiid 
Continued 
Apoplexy 
Djsentery 
Diiirrliien 
llrpatiliH 
S[il(U‘ii lO'Hi'flHe 
Ih'Hjiiratory DiseasoB 
I’hliiiNiH PolHionuliri 
Dropsy 
Si-ur« 

ItlieiimaliMni .. 

Venereal nisenHCH 
Kve Dirti-arteH . 

A1 >m i*ss and llriT 

\V(mn<lii and Aeeidentp .. 
All other Caofies 


313 205 112 HHO 470 433 3.10 600 


Admitted per cent, of the Average Strength iu each Mouth. 






NATIVE TROOPS, M. 


fASLS tiirnwg lh» SICKXBUS mul MOItTAUrV amii/i th NA'HrP. TUOOPH nermii inllu-AOUA DlSTlim' mA in CKXTRAT. 
INDIA linrin;/ Ike year ISli'J, and Ike premlenee of ike prineipnl Diemm in mek Munih of Ike year. 


()!•' OiilTHS IM If^SVITU. 



Januftrv 

Vt‘l»ruary 

March 

A])ril 

May 

.Inly 

Aufruat 

Ki'iilnnhor 

(K-lolicr 

Niivcinhcr 

Dei'iiiulicr 


For llu‘ yrat 



a I % 

I fi 


-’’i i U ■£ 
i £ 1 1. ! I 


1 I 4 .. 1 

« I 



u? I i ft n I 10 


DIimI |mt 1,oik) i»r tho Avcnitfi’ Slrcn^'lh. 


10‘Art raft j'07 


Ji'ils I'ftt I I’^s 



. . '27 i'27 'ftl I 


Ahecul JU-ulliH aft. of KW (lcath«. 21’20 |ht of Ihc Total |{l^l?iInolllal SIrcnjrtli. 


NifMiiBit or Aumthsiojtb ihtu JloRm.u. iw KAon Mowth. 


CAUSKS OF 
ADMlSSlUNrt. 
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Continued 
Aiwplrxy 
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tteHpirutory Dlaeaaee 
PhtniHirt I'uliuonulia 
J)r«)]wy 
Scurvy 
IllieuiniillHin 
Voin^renl JiIhcaboh 
Eye lllaeaHCH 
AWcbh and Ulcer 
Wotindfl and AecldciilK. 
All other (^umch 
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" 

Auif. 
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Oct. 

Nov. 

Dee. 
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23 
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rj.j 

21(. 
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1 i.2.'i;t 
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;i 

7 

n 

7 

11 
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2H 

lOH 

VO 

' ;in 
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Wl 
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lir. 

30 
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0 

2 

1 

j 

1 

1 

1 

■'lo 


11 

ft 

ft 

1.1 

1 1 

7 

1 1 

i 1 

11 



I 

1 1 
:t;t 

1 

; 7 ! 

J «' 

1 

37 

'£! 

20 

N 


:tft , 

2ft 

21 

^1 

III 

3<i 


nil 

21 

N 

1 « 

10 

Ift 

.'iT ! 

10 

10 

i:ii 

07 

f.s 

fi7 


ftii ; 

.'to 

;«i 

;« 

<12 

ft4 

hi 

no : 

70 

ft:i 

21 

hj 

30 

ift 

i 

20 

«7l 

m 

72ft 

il20 

i,r.7ft 

1 

1,|{1!I 

ftio 


! Arlniiltcd UIihI per 
' per cj'Uf. of e('Ut.of 
j SlreuKlIi* AdmiKaiuiiH. 


Aduiilteil |N'f cent, of the Averuffi' StmtK’th in each Month. 


10‘73 H't2 17‘7 h 20‘H3 IS'IIS j ly27 la'fti 20 27 1 2.V.>:t 12 lift ! lO ia M I 


• Beveroi of the Stiitiona of this jrriiup were occupied by Uc^'iinents of the Madras Army in HOU; the statislies of the MudrHs Troojw scrvlufr in the BcukaI Presi* 
ctmey dur^K IttOil uru ahunu in Tabic XV. 




NATIVE TROOPS, 18C9. 


TABLE thtmittg tU 8ICKEBSS and MOBTAim among the NATIVS TROOPS itmiig in kt PUNJAB iamg tie roar IBCO, and 
Ihe pretaUrme of the principal Diiemct in each Month of the Vear. ‘ 


Januarjr 

Februttry 

Waroh 

April 

May 

June 

July 

AnuruMt 

tkiptoinlMir 

Uclubur 

Movnoibnr 

iNwcinbcr 



Cavhkh or DGATiitt in IfoftriTAL 


’!« 

? I ^ 6 

S ^ £ g 

n s £ (£ 


m m 

6 lMj 3 -.tl 

AL* :) 19 

4 iiK) 

nss 2'99 

m 2‘HH 

41 1 L“8,s 

709 1 i-hO 
l.a’ii 717 

l,7M) Kmi 

941 



10 6 11 



63 20 i : 3 4 


Died per 1,000 of (lie Avera^fe Hlronfrth. 


For the year 


31H 20 *«» 7’;i3 •A') 


•07 2‘21 r04 ’13 '07 | 2 ‘OH *32 •AI ... ’07 hao ’2(1 *84 \'\d 


Absent Deaths HO, Ratio of 308 deaths, 3211 imji 1,000 of the Total RegimcnUI Strotiglh. 


CAIIHKS OK 
ADMISSIONS. 


NnjMurii or Admibhiokb tkto llosmAi. in back AIonth. 


.Ian. Feb, j March, j April. May. June, ! July. Aug. I Sept. Oct. I Nov. Doe, 


dnrinif 1 1”’*' 

thoYoar. | AdwJsxUMW 


(Hiolera 

Smallpox 

Fever, lut^milttenl 
„ Uinnitlciit and 
Continued 

Aiwpleiy 

Dysentery 

Diurriidia 

licpntitiH 

Spleen Disease 

Resnlnitory Diseases 

PbtliiHM Pulnionalis 

l^Topsy 

Scurvy 

UhciunatlPin 

Veuefi^ul Dlseasos 

Kyc DiN(«iics 

AbMcvsH and Ulcer 

Wounds and Aiieidents 

All other Causes 




077 j 008 OHO h^12 001 1,422 1,366 3,060 [ 3,714 6,460 1 4,80S 2,017 20,68.4 


Admitted per cent, of the Average .Strength in each Mouth, 



0-17 6'24 f»'70 6-63 (}'h 7 I Kroy j 013 j jjO’OO 3577 ;i7’2H 20'68 1217 ' 172'17 




IHed vnt r.f Hospital . 





NATIVE TROOPS, 1869. 

VlII. 


TADUi f^homntf ty SICKNESS and MOnTALITV tmonff the NATIVE THOOPS compoting ih CENTRAL ISIJIA IRREGULAR 
h'OIiCK during ihv IV«rr 18G9. and ihe pretiaUnoe of the principal Dhsam in nach JVonlk of the Tear, 
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Jiiimary 


in 

379 

.. 

Fchruiiry 

.'l.iNHI 

113 

2.S2 

3 

Mareh 


U7 

3<»7 

b 

Ai»ril 


Ifil 

39:1 

6 

Uny 

S.iMH 

lun 

.'ills 

7 

•iun« 

1 


3- NO 

16 

July 

•l.(U7 1 

IlN 

.'Jki 

i:< 

AiJ^riiat 

s.iau 1 

17M 1 

r;u 

H 

.SeplembiT 

-1,1)14 1 

329 1 

fiOH 

4 

(,)(jlobfr 

4, Din 1 

417 

io:a» 

3 

November 


m 


6 

DcfomlhT 

4,170 

IPs 

476 

6 

For the year 

4,010 

10(t 

4'H9 

78 


C'AUiKtt OK ])KA.TnH I» KosmAL. 


t 

1 


1»‘46 u-47 


11 _ 6 I 1 I » I 1 j 1 I ... i 4 

Dh'd per of tin' Avi>ra{ri' Strung]). 

3-W ;-26 ! VU>\‘ib l ... j 1 IM) \ .. 


1 ... 


('Aiw:s OF 
ADMIHKIONH, 



Nt'MlIlSR OK AOMIsaiOKS INTO flosriUT. IN KAt'II MoNXU. 



Total 

Admitted 

Admifti’d 
per cent, of 
WrenKlh. 

Died per 
eent. of 
Aduiiasious, 

i 

Jail. 

Feb. 

Mareh. 

April. 

May. 

Juno. 

July. 

Auk. 

j Hepl. 

De.t. 

Nov. 

Doe. 

durioK 
the Year. 

Chojem 

6mmiiM)x 


1 

3 

3 

1 

.3 

.SI 

J 

16 

7 

..... 

i 




0.3 

1-67 

*10 

0t)*.S2t 

Fever, Inleriiili lent ... 

' j, Kernittent and 

76 

102 

129 

12N 

97 

no 

- 7h 

J70 

393 

939 

700 

228 

3,191 

79*f)»* 

■ *35 

Coiilliiiieil 

Apoplexy 
i)y»CTilery ... 

1 

11 

‘ ' 4 

4 

" 10 

7 

16 

2 

10 

10 

0 

3N 

1 

HI 

1 

•SH 

1 

I 

23 

2 

'22 

3 

17 

28 

3 

292 

•70 

•OH 

7‘2N 

17-HO 

3it*3:l 

200 

IliarrlHeu 

Hepatitis 
spleen Disease 

3 

4 

■1 

1 

1 

0 

0 

9 

1 

20 

76 

1 

39 

90 

J 

6.W 

J8 

1 

u 

19 

1 

12 

1 

;i 

369 

12 

.896 

■30 

*28 

8*33 

Heapiralory DiHoaaeB ... 
Flitiiibis rutniuuuIiH 
Dropsy 

13 

9 

1 

10 

2 

4 

1 

1 

3 

2 

i 

1 

8 

4 

‘ 1 

1 

... 

7 

71 

6 

2 

1*77 

'OA 

6*63 

20*00 

K.'.urvy 

IthiMimatlRin 

VeiiefPal Diseavi's 

1 

20 

16 

1 

IN 

19 

13 

1 

27 

• 

21 

13 

1 

21 

' 14 

19 

“ 1.3 

4 

213 1 

*10 

6*31 

1 

U 

2.') 

?ZJ 

17 

19 

26 

21 

16 

42 

to 

30 

11 

2w« j 

7*13 


Kye Dideoaos 

10 

j;t ) 

29 

22 

16 

16 

10 

2.S 

42 

20 

10 

6 

213 

6*31 

1 

Abscess uiid IMeer 

22 

33 ‘ 

37 

23 

24 

FiH 

AW 

6N 

42 

31 

27 

2W 

U3 1 

1I*0.\ 

>- *49 

Wounds and Aucidcuts .. 

39 ! 

3S 

46 


3n 

30 


37 

27 

H7 

32 

29 

D3 1 

10-27 

1 

All other (.'auses 

21) 1 

21 

3(1 

33 

41 

07 
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4N 

63 

37 

39 

1 36 

476 1 

U*86 
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1 
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i 

239 ! 

1 

2il9 
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312 1 

( 

3)4 
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3^16 

fshS 

1 

1 

72tl j 

1,172 

976 
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«,<H3 

i 
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! 

1 

1 
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AdmititHi per e.'Ht. of the Averajfe S'.rcnrih lu each Montli. 


9*28 

! 

! 

161*70 


tJ’OO 

1 

U7s 1 

9‘02 1 

7-92 

7 00 

11 23 

9*66 ‘ 

IHHH 

18 (Kl 

2rt*9r> 

1 2H)5 j 

j 


T.!" Stron^rth nf tlii> 4.\»rp * of tht* ('nnlrul liidin Fon*e w«s np]iroximii(Hv aiul out of thin uln'o^lM thi* clpath* wore 89; thi« fcivefi a mIIo of 1S ()9 per 1.0} >, 
1 hi' • ittiii niiu liOHH Stntpiiicnt for tin* vonr in as uuder - 


I* vonr in as uudar 

Slrftiirlh iHtmp on t\\o KiiIIh on Ini January iHOf) .. 
Additioaa nwiviil dnriitif the year 


Tout. 


... 4.028 
37H 


11,301 


DnithH at H«ad-<|unr(Kni A4, on Itatauhment 2%, on FurloUKli 11« Invalidad for Dkoharffo 41. 

OlharwiMv dlai'hnr^ed '.itit ... ... 394 

Ttoiiiahiiiifr on the Holla of the Hcfrimeula on Slat llKoemher ... ... ... ... ... 4,917 

* In aeveral rejrhnciila many I'lwea of fever were treatwl out of HnaplUl ; the ratio for intermiUent fever ahould In reality be much higher than la hero ahowii. 

t In ^(Dnii' im!tant.'«*H whiTo ineu died from oholeira »wav fironn f nvintmtH nn ff./*niit«iutf«n i« > thS* pipISi). ♦hepeftn.'f!. ahofil'.tf, fin" fuemTinnwhir.t J^witip nt-m ih..*,... -i\., 





NATIVE TROOPS, 1809. 

IX. 


TABLE ihowinff the BICKMiSS and MORTALIVy amonff ttifi KATIVE TIiOOPS cQmiminp ihf PTWhili lliJtEd 
during. Ihe Year ISfiU, and the preoalence of the principal JJinetvtes in each Month of the }>,//•. 
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I'AUSKS OF 
AHMiSSTONS, 

“ 

•Inn, 

IV.,. 
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Mumdalwil 

Alccnit (10 Monthx) 

if^ll.yKkur 

Whi 

A|fra ... I 

Mon<p . 1 

Jliaimi ... ,1 

(10 IMoiiiliH) 1 

XuwKOutr 

Lulluljiorft .. i 

i)t*oli'i) 

rmballu I 

Himlii (7 MuntliH) .. ; 

Lf)odiaiiuh 

IMdIluur (ft Montl)H) . . I 

Julluridiir (II Months) 

KiTozi'porH (lOMonllin) ... j 

.Mooltau . I 

Hralkoii! (lOHIiintliH) 

Iihurntaulla 
, Jhikloh 
1 ruiritunr 

Mw»an Alwr I 

Jlu'lnm ... ! 

Howulpiiidvi* 

At lock 

Tuiln((iin|sa> (11 AlonlliN) 

Mum?c (s iMi)ulli«) 

NiiwKliHra 

Poahawnr 

of Foshnwur 

TrocjpH uo man’ll, i'unjub 

TnwtiH on iniin-li, lli'tiKiil and 
N, W, Frovluuea ... ..I 


Auifiti* nnd Out-iKMta 
(loonah nnd ()ut*}K>ritH 
8o)ion! and Out-iioHtN 
SlrdariKin? 

Kherwnrrah and Kotrali 
Erinpnorab nnd Oni'poBla 
1)«H)li'c and Oul'iioBtM 


Murdan 

Abbotlabad 

Kolnit 

linnnoo 

Dora Jamaid Khun 
Dera Uliazeo Khan 
Itkjaiiporo 
KhawuliMini 




M 13 

... 1 .. 1 

3 S 0 

1 .. ■ y 1 

ti 7 y 

.. ' . . 1 

HH 1 ) 

1 

7)7 

* ' . . 1 

! . -Loio 

.. , J Jj 

1 hil 7 

1 1 • I 1 

! j.YJi 


3 ,at)o 

. . 1 ... 1 I 

1 l.ltfW 1 

1 .. 1 ... I . 

' l,<hi 7 1 

1 ... ' ., i ... 

1 i,w»i 

' 1 i . ■ 

; -105 

■ j - I 

1 IMH 


; ) 0,:>]7 i .. 1 

1 1 ' 


;j I J5 h i J7 j 


I Dii'd ]ii r 

TniJil ; 1.1)01) of 

DciiiliH ' Avcrn^ro 
of ibo iHlroniftli 
V ear. ! Ill each 
j Frovinoi*. 


1 li ! 43 j 151) 

1 'T iT. "T 

;■ I 

i1 1 j j 

4 : ... 1 ... 

;t . 1} 1 ... : 

1 

31 1 y 

1 

:■ ! ’■ 

j 

... i . 

1 . 

•1 1 .1*1 

4 

::: 

::: 

II 

uo 

loj 7,' ... ‘ . ! ... ! 

ii;t 


1 3 

" 1 

.'“H' 3 


ihJT! 2 

!!! in* 

... i ... i ... : 

■" 1 !!'. i 1 

- ■ I . 

::: | 

... j ... 

"! ' !! 

u 

■ 1 ■ 1 ■ ■ 



Lss j 10 

ii«) ' 


;t . >• i'i» 
1:1 


1 100 


A 


4 


# 

7 


0 

1 

r» 


JW* 

0- 

1 

’l«t( 


u 


1 l.ti 

1 

Ml 


Si.T imto to Talili* XIV. 




NATIVE 

X 


ABSTRACT of tU RBTUfi^S nhowing iho ADMlSSlOm DEATHS. 


U^REOIMEHTS of BENGAL 





lUotHBITAli 

■1 : iKviwnso 

Diko 

I.oVn 1 

(i i.'HVi 


UKdlMKxNTH Airi) STATION ok 1«W). 

Date of Arrival fVoin Station 
previonaly occupied. ' 

§ 

1* 

l| 

1 

r 

feL- ' 

U-'h 

"r y 1 1 

1 1 

1 

1 

i 

1, 

_r j’l 

ti 




ill 

I;,- !l 

! 5 
( § 

1 

r 


' ^ 





-It 

< : H 

fa 


< 



1 

2nd Naiive Infiintry, Allpore and Fori William 

November IMG, from Lucknow .. 

713 

051 

i-i!i : 16 


14 

10 

i.’) i\ 


2 

I4l1i Native Infantry, Fort. William and Alipore 

January IMGN, IVoni Denarea 

706 

5MH 

i:,.'. j 26 

0 

14 

H 

i;:; 

y:i’02 

3 

Util Native Infantry, I)ani4)iini and Alipore ,, 

November 1H6H, from Diiinpore ... 

772 

001 

! }.*■ J 18 1 U 

5 

6 

) I i 

1 J "f. 






1 





Y 

4 

(Hli Native Infhntry, llarrackporc ... 

April IHGG, from Fyialiod 

718 

072 

or. ! 41 

! 

10 

18 

0 


:i;M2 

5 

7th Native Infantry, Dacca and Cochor 

December 1807, Dhuu Allahaltod ... 

730 

603 

.) n ; 42 

j 

0 

10 

5 

1',; 1.1 


G 

itlh Native Infantry, Shiltontf 

A Local CorpH 

Oil 

041 1 

‘ 

j:.l ! 12 

(. 

23 

6 

(;-7t 

:<071 

7 

Fhimaian Dattcry, Sliillonir 


02 

02 

J-! ' 1 

2 

1 

1 

;v; V 

i<;i U'l 

H 

42rd Native Infantry, Oowhalty with Detach- 
iiioiitH at Tezpurc and Nowffonif 

|ALocttlOorpH 

800 

820 . 

III' 14 

8 

22 

3 ' 

'■ '(i 

27 l«t 

1) 

•12nd Native Infantry, Upper Afliiam 

A Local ('orpB 

Oil 

827 

! ; 4 

20 

14 

0 

“! !'.■< 

2r''26 

10 

Awam Mountain Train, Dehrooghur (broken 

} 

71 

71 . 








up on 2lMt March iNdli) 

1 

: 

" 





11 

•Mat Native Infantry, Duxa 

December 180S, from A^rra 

712 

010 

1 i 24 

2 

23 



m I.I 

12 

Gth Native Infantry, Julpiftorco 

March 1800, from lihooton 

IlSK 

flOO 

IM 22 

0 

« 

5 


'll!!*.' 

12 

;i7lh Native Inftuitry, Uhawirnlp^re (Detachment 
of 15o men at lierhainport') 

j December 181W, from Gumektiorc 

720 

071 

;;ij ' u 


8 1 

2 ' 

(1''! 

II! 'iS 


UaniMKiiTM uv UB]rQ,iL I’KOrKK A an Absam 

H,6(H{ 

7,477 1 

) iL' ■ 227 

1 

las : 

1 

168 1 

08 1 

i: i.i 



2.--REGmKNTS of BEEAR. BENARES. 


1 

32nd Native Infantry, Dinuporv 

January 1800, from Uuxu 

003 

032 . 


3 

1 

11 

1 

!-|1 ' 


2 

8tii Hcnpl Cavalry, Betrowlle 

November 1806, from Stwtaporc .. 

470 

377 

s.( 

22 

12 

2 

1 

1 

, ii.i , 

i.Jti 

3 

fit h Native Infnut ry , lleuarcB 

January 1868, from Dacca 

713 

00,3 

•M 

0 

22 

8 ' 2 

■«i >(, ; 

It'll 

4 

18lb Native lufnnlry, (J(»rui*kporc ... 

Ihtcembcr 1808, fwnii Illiaufjml]»orc 

600 

OOO 

) ’ 

•J!v 

14 

40 

3 

j 7 

ii' , 

} 1 

6 

3Hth Native Infantry, Fy/.aba(l 

November 1868. from Nagiidc . , , 

700 

OiKI 

71 

6 

1 

, f» 

■ 2 

’ 

1 !ii 

0 

13th Denial Caval ry , Lucknow 

Mareli 1808, from Pcaliawur 

476 

387 : 


H 


2 

i ' 



7 

3Uh Native Infantry, Lucknow 

February 1807, from llarracfciK're... 

718 

712 : 


11 

1 



1 '> , 


6 

3}Hh Native Infantry, Lm'kuow 

Mnroh 1867, from Aeeam 

747 

727 ' 

;t ' 

3 

12 

6 

. 

1 : 

J"(|. , 

^'/li 

». 

*17th Ikmiral Cavalry, Scctapore (Detachment at 
Fyoubad) ... 

1 January 1800, from liarrackporc 

470 

438 ; 

ii'( ' 

1 

10 

6 

6 

3 

\“:,u 1 

I'.wi 

10 

6th llcninil Cavalry, Cawipon* 

j December 1807, from Scalkote) 

( and WliiK from Jhauai .) 

467 

1 

300 

j":i • 

7 


1 

2 : 

i 

i: M- 

11 

loth Native Infaniry, Cawnporc 

January 1800, from Muoltan 

733 

OHO ' 

iiii 1 

6 

33 

13 

5 ' 

•i.’.'lli ; 

■1 

12 

llthUcnirnl Cavalry, Allahabad, with Detach- 
inciit of 121 men at liarrackporc ... 

1 DccemiKir 1868, fVoin UmbaUa . 

466 

436 

' 

7 

3 

1 


(. ii<' ! 

'>n 

13 

4th Native Infantry, Allahabad 

DeccmlMir 1 807, from Jhauii ... 

003 

036 ; 

nv 

7 

46 

15 

5 i 

1 

nil ;c, 1 

:i'i ir. 


ItMGIMVNTrt OP HbHAU, liKMAXKB, OUDB, ABO CaWNPOUB 

8,074 

7,322 ; 

'•■J 

111 

170 

! 

71 j 

37 , 


lUipi 


* Ktrrnirth aa on lat AprU. The Low hj Death and Invalldini; la caloalatod oil tliii atreogtli, and the Admlwiun-rate on tho avora^o atreugth preaenl lhrou{rliout the 
year aa abowu in the aecund uulumu. Bet* introductory note. 





mO?S, 1869. 

IV. 


and mr Air Dim iff took RSainSNT/op the rear. 










BEGIUENTS avj) STATION ov 1800. 

Date of Arrival A>om Station 
proviouiily oooupled. . 



1 lOlh lufiinti7 BhAlijohantiurv ... 

Deoember 1806, flrom Pyuhad ... 

2 10th Native Infantry (Wing), Horadahad 

January 1800, from Fyubad 

S irth Bitnga) Cavalry, Bareilly 

January IMOO, from Peahawnr ... 

4 27ih Native Infantry, Bareilly 

March 1808, from Peohawor ... 

e ( BaiiporM and llinen, diuokmta Uoad, with \ 


* i the Depot at ^rkee ... ...i 


6 Srd Guurkhae, Alnu^rah ..jw ... 

April 1800, from Bhootnn 

7 lludy Guard, Dcyrah ... 


H 2ud Goorkhoa, Dvyrah ... 

January 1^> from'Rawalpindeo... 

» 14th Bengal Cavalry, Meerut 

Deoemiter 1860, from Cawnpore ... 

IM 96th Native Infhntfy, Meerut 

December 1800, from.Aliporc ... 

11 17th Native Infantry, Delhi 

November 1867, from Borrockpore 

RaoucBVTe ov ttoaitovKU aks Mxaavr 


TA»tt 


a.—axomsKT 8 ^ tiomioom 


IHTAUmi 


1 

t' 



I 

"^S 

& 

1 








4. 

•^‘HBaiMHNTS (jf AQUA 

1 

Iflt Native Infantry, Agra mi i.. 

November 1868, from Dum-Dum 

7S7 

660 

(:<- 8 

19 

11 

O' •,*;» 

2.’ u 

2 

40th Native Infantry, Agra m« > 

( February 1800, from Banda and 1 
\ Nowgong ... ... j* 

710 

024 

■ 7 

2 

15 

2‘ - 


9 

22ud Native Influitry, Moror ,«• ... 

June 1808, from Umballa ... 

60.8 

ouo 

:j./< 11 

20 

17 

1 ;.V 


4 

38rd Native Infantry, Morar ... 

March 1807, from Lucknow 

761 

608 

*.*'•/ 12 

2 

21 

4 M.. 


0 

( lit Bengal Cavalry, StTpree, iom{ioiwrUy, ) 

1 with Detai'hiiumt of 160 men at Murar ^ ... f 

Decoraljer 1807, from Nowgong ... 

480 


, 

91 

1 

4 ••> 

1.. u 

6 

8th Native Infantry, J banal , 

December 1807. from Bareilly ... 

712 

560 

:'*'i 0 

20 

8 

5 ; ti" '.M 


7 

( 2nd Bengal Cavalry, lleulee, with Detachment ) 

(, of lOU men ut Jlunai ... ) 

December 1804, from Umritoor ... 

411 

9118 

H 

• 11 


J "iiU 

... 

8 

fTtb Bengal Cavalry, Nowgong, with Dotaiih- 1 

C meut of 145 men at Nagodu ... ... f 

December 1607, frum Lucknow ... 

400 

980 

7 

19 

• 

4 

4 A'. .It. 



KRonrairm or .Aqba awo CawTEAx IirniA ... | 

5,000 


.07 

127 

70 

27 1.) 









& 

.^HBQIMENTFi •/ 

1 

12th Bengal Cavalry, Umballa ... 

( December iHok. from Abyrnlnia ) 

1 and Malligaimi ... ... ) 

402 

m 

1 u 

5 

2 

3 


8 

26 th Native Inlhutry, UmhoUa ... 

f January 1800, from Mehidpore) 
i and Augur ... .../ 

708 

O0(» 


15 

2 

5' '• 


a 

flSth Native Infantry, Jullundur, with Do*) 
i taohmeutM at Loodianoh anil ilillluur ...) 

Moroh 1887, from Peahawur ,.. 

717 

080 

J 

8 

12 

12 

«■ I- 


4* 

El 

16Ul Native Infantry, Feroaepore ... 

January 1800, frum Dorundah ... 

707 

tl26 

1 1 4 

13 

2 

1 f. 


6 

Uth Bengal Cavalry, Mooltau h# 

January i860, from Jhanai 

472 

411 

;U ’.1 

J 

a 

3 

■ 

6 

46th Native Infantry, Mooitau ... 

Dooember 1808, from Peahawur ... 

086 

04U 

.*»• J8 

14 

8 

3 ■ ’ . 


7 

lOtb Bungal Cavalry, Boalkote ... 

( January 1800, from Abyaalula) 

1 and Malligaum ... .. } 

•MO 

974 

0 

2 

2 

2 ■ 


8 

12th Native Inlkntry, Bealkoto 

February IHOO, from Jubbulpore ... 

007 

649 

8 

90 

9 

2 ■ 


U 

lit Georkboa, Dhurmaalla „• 

March 1807, from Baza 

740 

' 070 

ivv 0 

23 

15 

4 ' .i( 


10 

4th Ooorkhoi, Bukloh 

April 1806, from Almorah ... 

m 

074 

14 

6 

2 

1 i-.t 


Hi 

0th Bengal Cavalry, Moean Meer 

December 1800, from Peahawur ... 

462 

901 

12 

6 

4 

1 i."..' 


12 

21at Native Inlkntry, Meean Meer ... ... 

Augual 1808, from Abyoainia ... 

721 

670 

-r, 0 

10 

0 

1 


19 

86th Native Infantry, Meean Meer ... 

March 1800, from Bangor 

718 

060 

a 

1 

17 

10 

1 ■ .A(.- 


14 

3rd Bengal Cavalry, Jhelum .„ 

December 180H, from Peahawnr ... 

480 

428 

4 

10 

1 

1 ■;;) A- 

..r- 

IS. 

20th Native Infantry, Jhelum ... ... 

( March IKOO, from BhaldehanO 
( pure and Moradabad ...j 

766 

H7l 

1 31 

11 

6 

I • i'lAs 

{» 

10 

90th Native Ittfantty, Jhelum 

Deoember 1808, from Cawnpore ... 

004 

1 1 

042 

i 

J 

23 

4 

2 'i:« i ] 

S'(4 
















wid MJSJBRtJT . 


Tot»l Admimioun 
into llospitol, and 
DaathH in IliMpItul 
during the Year, || 


Cavflu ov AnKiJUtoirn xmo UnariTAt urn ov Duatkii iir Hobthai. nuKinn tub Ybab. 


riril 

^ I S -g* a' 5s I 1« 


, S Admitted 1S8 1 

* I Ih«m1 1 •- 


„ j Admitted ... 286 1 

y Admitted ... 800 ... 

^ (Admitted ... 806 ... 

d 4 ... 

. ( Admitted ... 1,078 ... 

8 ‘i*'"'! 

. J Admitted ... 680 ... 

** "llMiU ... 

j Admitted ... 202 ... 

^ ... ' ... 

^ Admitted ... 6WS 1 

a, J yVdmltted ... 8M ... 

w ... 

,,, (Admitted ... 320 ... 
jj j Admitted ...1,000 ... 

I Admitted ...6,807 8 : 


aud CENTRAL INDIA. 

. 

, (Admitted ...1,108 8 

1 II 

J ^Admitted ...1,410 H 

« (Admitted ...1,616 13 

« -jin, ’ll i. t" 

. J Admitted ...1,80* .10 ] 

tM"-' •• 

a J Admitted ... 68] 1 

,, (.\dnflMed ...l,.'i32 2 

y ^ Admitted ... ««» ... 

^ I Admitteil ..086 


( Admittod ...10, Oil -0) 

■jUiMl /II ;J7 


t}ie t^VNJAB, 

J y Admitted ... 296 ... 

, j Admitted ... 606 1 

3 i>n..I ■' 

„ J Admitted ...1,403 8 


100 18 

I 

127 23 


030 74 

A 

280 ' 33 


I I I 


18 n 80 

14 11 ' 66 

10 30 23 

20 60 28 


tmSi 


< I « 


10 10 3 3 

H 20 2' H 


I 

8 13 2 


161 191 260 6 88 ... 6 0 7 35 


2 1 ... 2 2 ... 

11 2 ... 

7 8 2 ... 0 ... 

8 ... 4. ... 4 ... 

10 20 J ... 26., ... 

10 8 1, !!. 21 3 


21 j 3 O' 0 
11 1 2 4 


12 1 3 1 11 1 I 2 4 

11 10 21. 0 17 ... 1 11 

07 2 1 2 7 . 6 10 

8 8 .... ... 13 7 

lu 1 17 ... 0 ... 6 0 

101 00 51 |l6 i 110 4 30 102 


10 I .1 111 I 

IT 

8 : 1 17 


60 2H 


102 . 80 

.. ' 

8H ... 0 


412 

1 

71 

26 

02 

766 

231 


40 

042 

178 

; 16 

31 

1,113 

m 

14 

30 

- ¥i4 

42 

10 

22 

1,040 

I 

14A 

10 

21 

600 

! 

70 

0 

27 

68S 

60 

9 

20 

.)m\ 

j 

0.^0 

128 

202 


6 

... 

6 

... 

10 

1 

1 

- 

3 


11 


40 

Q 


^ I Admitted.., 06^ 1 

. (Admitted... 602 ... 


Q ^ Admittod ... HlO ... 

y I Admittod ... 802 ... 

g I Admitted ... 602 j 

a I Admitted ...1,006 ... 

8 \]h’ ' I-' .. 

jQ i Admitted ... 020 ... 

,, (Admitted... 858 ... 

“ V 

j 2 J Admittod ...1,141 ... 

|Adn|lUed ...1,418 ... 
14 U4taitted... 600 ... 
14 ^Ad^tted... 006. ... 
14 ^Admitted ... 010 ... 


118 13 

827' 41 

016 161 

470 10 


16 31 60 1 30 1 1 ... 13 I 6 


14 3M 01 47 I I - 3 12 ! 10 1 20 7 H ... 13 ... 1 38 j H4 122 


0 6 1 I ... 0 3 2 8 

H 1 olo 6 2 ... 24 


88 70 3 I 6 l86 40 1 »« ! W 36 I 8 JU 7 21 180 j 704 HilO ... 181 


6 1 8 i ... ^ M 

7 10 3 I 1 0 ... 


27 

i.t;! 

147 

10 

li) 

124 

10 

110 

31 

28 

84 

122 

8 

30 

67 

24 

58 

108 

1.3 

no 

116 

11 

71 

106 

130 

704 

1 8110 

! 


, »l . . u 


... 1 II 
111. 
...I J . . 0 



18 7 0 

0 8 8 

3 H 2 

6 12 ... 

1 2 1 

11 . 1 


12 0 2 1 32 


1 3 61 16 44 


707 42 

308 27 

071 2!^ 

1,110 73 

1,032 HO 

327 34 


... 4 . ... 8 1 6 ' I ' 27 3 0 3 43 

1 .... 6 ... 3 ... 10 .20 2 4 23 

6 ... 6 0 2 1 4 84 



.2.6 U « 2 8 28 2 3 23 60 

’ ■ I ' I ■ 

H , -J 7 10^21 U 1 17 47 

,.1.4 ... 7 3 .. ! 7 8 3 4 65 

. . . 3 . . 3 I 10 5 j 20 3 1 13 03 


All <tiher Caose^. 




TAUW 


fmmm 






1 

L 

XuvAunin 

D»i> 





8 

II 

‘r 


i! 



a 

; t 


REGIMEXT8 AND STATION o» 18«9. 

Dtt« of Arrival from Statkm 
prevlooaly ooeupied. 

|s 



vi «l 

1 

« 

fl 

1 

1 


17 

16th Beoiral Caralr)’, Rawalpitiiloc ... 

March 1868, from Morar 

460 

467 


: u 

2 

1 

8 


2 r'N !" I-’ 

18 

24th Native Infhutry. Itawaipimloo ... 

February 1668, tram Pealtawnr , . . 

707 

616 


1 

e 

17 

12 


8 -Mn;, M 

W 

23rd Native Infautr}’, Rawulplndoo and Huzara 

Attguft 1668, fVom Abyaainla 

786 

SOI 


. <i 

3 

87 

4 


6 1 • ■ 

SO 

SOth Native lul’aiitrj'f Tullagunffc* ... ... 

February 1868, from Mcein Mecr 

666 

605 


(•1 

12 

14 

1 


8 . :'>i- 

31 

6th Benml Cavalry, Nuwahera ... 

December 1866, from Seetaporc ... 

465 

458 



8 

14 

11 


8 :s''ir 

32 

Slat Native Infantry, Nowahera ... 

November 1868, from ITmlitdla ... 

662 

611 


‘ i:. 

4 

7 

S 


8 ! ' : ' ^ 

28 

Bappera and Mtiicn, 2 A 7 Cotnponloa, Feahavinir 

Dccouibor 1868, from Roorkeo ... 

157 

157 


■<in 

(8) 

... 

IS 


....f 

21 

IKth Dongal Cavalry', Peahawpr 

December 1807, from Kawulpindee 

444 

386 


j'' 

88 

a 

SO 


B I.T.. ‘ ^ , 

36 

18th Itottgral Cavalry, Pealiawnr ... ... 

November 1800, from Meemr Meet 

401 

870 



17 

1 

15 


1 ’ ,* ’in 

16 

3rd Native Infinitry, Peahawur ... ... 

Fobruaiy 1868, from Meoan Meer 

760 

072 


M • 

0 

20 

87 


4 

27 

nth Native Infantry, Peahawur ... 

November 1866. from AUyghur ... 

700 

620 



20 

11 

87 


2 • ■ -i 

28 

25th Native Infantry, Poahawnr ... ... 

January 1608, front Delhi 

710 

622 



26 

19 

40 


6 T'i'm 

20 

2Uth Native Infantry, Peahawnr ... ... 

Fobruaiy 1667, from Meerut 

708 

fl(N) 


Vn 

41 

13 

15 


4 


RicoiuxxTa or tux Putuan 

17,874 

15.558 



340 

876 

320 

76 

RK&VtlB XaTIVK AulIV OF TUX PxXHTJtXVCY 

45,052 

40,162 


n .. 

877 

804 

602 

240 .'"i: 

G.-^RSoim:m\s 0/ the \ 

\ 

Huzara Mnuntain Train, Ahl>uttiibad «m 

April 1807, from Kohat 

161 

140 



7 

1 


• 


2 

8rd Puitjah Infantry, Abl)ottnliad ... ... 

December 1808, from Kohat 

787 

032 



84 

28 

2 


4 s. 1 1 

6 

6tb Goorkluva, Abbottahad and Huian Diatrlct 

Stationary m« 

720 

033 


■ 

2 

17 

0 


3 .. . 

4 

Onlde CorpM, Jdurdan ... 

Stationary ... 

1,106 

805 



37 

10 

0 


i 

6 

Fealutwur Munntaln Train, Kolint ... 

March 1600, from Abbottahad ... 

ICO 

141 


•M. 

0 

2 

10 


I'l ■ 

0 

t. Field Bnltory, Kiihat ... ... 

nieecmbcr 1608, from DeralaO 
X maelKhnti ... ...) 

101 

87 



4 

3 

7 


1 

7 

A Qoiriaou Company, Koliat ... 
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JAILS OF THE BENGAL PEESIDENCY, 1«C!). 
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during the Tear 1869 , and the prevalence of the principal Dimisim in each Munlh of the Ytm', 
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JAILS OF THE BENGAL PEESIDENCY, 18C9 

in. 


TABllE ihowing the SICKNESS and UOHTALITY among iho JAIL FOPl/lATION in fhi DINAFORE, EE^JAUES, OVEE, and 
CAWSFORE DISTRICTS during the Year 1869, and the prevalenae of the principal Eiseam in each Month of the Year. 
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JAILS OF THE BENGAL PKESDENCT, 1869. 
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TABLE tkawing ike SICKNESS aid MOSTALITT among ike JAIL BOBVLATION h NA0PORE and CENTEAL INDIA iming 
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JAILS OF THE BENGAL PEESIDENCY, 18C9. 


UBIS ihwing the SICKNKSS a»a MOKTAIITT among (he JAtl POPULATION in the AORA, mEPUT. and POniLCUND 
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JAILS OF THE BENGAL PRESIBENCT, 1869. 
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JAILS OF THE BENGAL PRESIDENCY, 1869 

VII. 



» 



• fcee ttcu to Tabic VL 









TAItlE Hiommu Ih OKSEllAl STATISTICS of SICKEESS ami MOKTAUTTiH llui JAILS <if Ot BEEQAL P&ESfDENCrani 

tie Averaite Daily Sick per eeal. of Slftoglh in eaei MonU, 


STATIOXS. 

Avcrairp 
iltrdiifftlj 
lor the 
Yuar. 

DitLY Sick me cbxt. or Avrkaqb SttsKafK tv back Moirnt. 

Daily Sick per cent, 
of Averagre Strength 
for the Year. 

ill 

DiID PIB 1,000 OF Aybbaob 
Htbbmuth. 

•Tuu. 

Fob. 

Mar. 

Ml- 

May. 

June. 

July. 

Aug. 

8ept. 

Oel 

Nov. 

l>ec. 

A. 

Cholera. 

B. 

All other 
CauMce. 

All 

CUUMCH. 

Alij»on' 

2,ir>ri 

510 

5*00 

6‘06 

Q-.il) 

8'62 

6-07 

0-30 

0-00 

6*54 

6*3.3 

m 

4*70 

6*63 

162-sO 

13*47 

68*8H 

07-16 

UarflMct 

m 

2‘I» 

4‘9H 

(1’22 

6-63 

3-60 

I’OO 

4-91 

ill) 

6*14 

3*<K) 

372 

8*14 

4*41 

103-92 


08-04 

081)4 

Jj'HHorr 

7211 

2-27 

2'4i) 

4-36 

410 

3 2S 

2*62 

352 

3.36 

.374 

3*77 

6*74 

4-88 

8*60 

132*23 


2204 

2*2’0'4 

Ki»ihnrt&r(iur 

4ir> 

1-21 

2-12 

I’Oi 

2-04 

2 -lis 

8 5.» 

2-02 

.319} 

8-Nl 

2-W 

2*.67 

2'00 

2*05 

09*87 


192S 

19J4S 

M(Kir^h6dabad 

ISK 

U'17 

fl‘20 

703 

6-90 

4-1)7 

3-72 

6*61 

4‘9S 

4*02 

8-47 

9-80 

7-69 

0*16 

WP51 


69-14 

6M‘14 

Howrah 

i;n 

21)4 

2-11 

1-41 

2-10 

214 

210 

*210 

3*03 

1*10 

147 

1*01 

2'36 

2*20 

H8'72 


22-60 

22*60 

Hwulily 

m 

4D3 

3'U) 

423 

426 

.i-OI) 

2‘6() 

2-97 

2'U3 

3*80 

6-0) 

6*60 

5-24 

8*99 

174*62 

7*60 

.34-2.3 

41-83 

Si>rttni|H»r(* 

42 







tti 











Rtmlwuii 

»it 

2‘82 

2-ii« 

4*50 

423 

3-63 

3-26 

4-65 

8*72 

3'*.37 

6-26 

0-01 

8‘80 

il8 

169*77 


ifl-08 

ib-08 

ltauc(M)rah 

422 

I’OH 

1-41 

1-00 

1-25 

I ‘21 

r7o 

I-5H 

117 

1*07 

T46 

1*46 

1*21 

1*42 

80-97 


7-11 

711 

I'lirulau 

1S7 

250 

im 

2‘fi’l 

111 

4-Hi 

3‘.i3 

3*6S 

4-52 

4*00 

3*50 

8‘06 

1*84 

8*21 

116*60 


21-30 

21-30 

UiiiUMiicuuKo 

HH 


















H^^oroe 

217 

5'il 

4*49 

4*411 

(i-6l 

7-ii 

6-1)2 

831 

8*03 

4*83 

8-47 

4-59 

6-86 

6*07 

181*79 


41*47 

■11*47 

nixl Pakour. 

HU 

2-27 

1*32 

127 

1-OD 

1-OS 

*06 

1-70 

1315 

'H8 

2*61 

•OS 


*91) 

e.3‘36 


20-70 

2070 

I>i'(wliiir aud Hub' 













... 






Divlsionfi 

IJd 


1-01 

V90 

•70 

•70 

•72 

174 

2*60 

2*27 

•09 

l*0s 

no 

1*09 

60*11 


8-47 

8*47 

Muida 

nt 

677 

s-42 

irss 

l.i'31 

HTil 

flSMl 

A- 16 

6-21 

0*07 

0-32 

7-(K) 

6-9S 

7*.W 

160*99 

63*76 

82-20 

80-02 

Dinaftcnoru 

'VH 

3'IS 

1-12 

1-62 

4-69 

7-5.S 

7 73 

6*74 

3 59 

60.3 

7*14 

6-H6 

4-69 

6.30 

17843 

2-46 

76-98 

7S-43 

liOilabaliyc 

4iK) 

210 

2*17 

3‘08 

177 

2‘H(i 

24^ 

.303 

4*70 

.3.*10 

2*99 

3*33 

1*79 

2*80 

43*20 


40-80 

40-NU 

Uuuirpurc 

:t!U 

1'|)3 

1-77 

4-30 

3-20 

(MO 

n-iH 

674 

6M3 

4*01 

A‘(I3 

6-61 

613 

4‘HO 

1.38-26 

61*16 

112-6.3 

10108 

lid^rab 

1.M 

4'22 

411 

4-91 

5-01 

3 00 

3 -0.1 

6-2.3 

33l 

no 

2*.^0 

1*91 

206 

8*S0 

134‘Hl 

26-32 

69-02 

04-94 

Myitiousiu^h 

n27 

4 90 

4-7S 

4';i6 

«-;j2 

110 

4-30 

4-66 

480 

4-.V) 

1*51 

40*1 

fV6l 

4*74 

118*41 

no 

61-2.3 

63-11 

Piibna 

ISO 

1 73 

I’.lil 

6-01 

4 65 

6-st 

311 

3-S6 

3*78 

372 

2-OS 

3-72 

2*S6 

3-N9 

2,')8*.38 

1111 

IMl 

22-22 

Fiirm‘*l|iijro 

H12 

•i*rt7 

2 70 

2*17 

312 

20;) 

2-27 

2*99 

2*86 

231 

220 

vio 

1-.6H 

2*31 

00-3I) 


•mi 

29-24 

Hackortrnnfft' 

(ill 

4'31 

131 

4‘70 

6-02 

4 92 

6-19 

5-91 

1 71 

431 

6-00 

096 

S1l 

r>*.3i 

100-72 

.36*06 

< 5l-0l) 

117-06 

Noncolly 

2 IP 

317 

Pdo 

2 3S 

2 02 

2-14 

1-43 

2*11 

1-59 

1*21 

1*79 

3*29 

ni) 

2‘0l 

9110 


10-00 

JO-W 

riiliiHtrtmj? 

211 

1 90 

I’Ol 

4'i'*2 

010 

0-lS 

4-iHi 

2 HI 

1*04 

3*27 

.3*35 

4-71 

H'46 

ilo 

ll6*ns 

H*20 

24-69 

.32-79 

Tippcruh 

1111 

1-69 

1-32 

1-00 

115 

-.50 

1-00 

•27 

1*0n 

‘61 

*6'l 

IIM) 

1*1,3 

1*10 

74-67 

2‘89 

20-23 

23-12 


Ids 

3'tO 

ri’.l2 

6*63 

4-70 

433 

373 

4‘H9 

4*29 

.3*42 

4*19 

4*94 

f.-no 


ll7'3l 

2*14 

29-91 

82*06 

Svlbet 

m 

I'lVl 

3 17 

2-77 

3 01 

2 96 

.i-51 

.3*24 

I’lSI 

2*77 

3-39 

4*01 

2’IH) 

3’3S 

li7-i0 

IIV.39 

28-67 

:i8-90 

Snilliir^' 

fJH 

l*«l» 




1'6J 

172 

7‘03 

9*02 

0*16 

4'93 

3-3.3 

0-79 

3*46 

14FH3 

180*00 

84-W 

224-14 

rm-hur 

121 

6*31 

fi’iio 

6‘2H 

7 SI 

S20 

9.30 

;-.'jO 

7-01 

4*10 

0-11 

S*73 

0-50 

0-45 

188-S7 


^I'lO 

24-19 

(Sowalpurali 

HS 

6*()(l 

1-10 

5-41 

0-IH5 

7 22 

107.5 

4-72 

403 

A-OS 

233 

.310 

3*71 

610 

17;t*47 

m\ 

71 -tt 

102-O4 

(rliWhilltJ 

IWi 

207 

1-09 

191 

310 

3 32 

200 

3-W 

6*ss 

0*71 

6*01 

511 

30.3 

8*67 

lll*22 

10*20 

117*36 

127-66 

Moelwauifor 

11H 

0 50 

2 -so 

312 

I'Oll 

6 60 

6 00 

4*20 

6*13 

f>*.*)S 

i.36 

1*63 

1*69 

4‘21 

176*42 


26-42 

26-42 


(it 

37ii 

101 

6-HS 

7-02 , 12 2S 1 9-.37 

lo-(io 

4 ?* 

3-SO 

4*S1 

1*72 

016 

R'6fl 

108*86 

6.V67 


0,5-67 

'I 

lk2 

.Hh9 

4-05 

013 

S41 

S-2S 

7‘78 

0-60 1 701 

H*07 

0-97 

7*7.3 

4*69 

0*60 

80110 

21‘9S 

21*98 

48-96^ 

Dnbroojfhur 

Sd 

1 10 

S-O’j 

i:i;j 

2-1.) 

1-66 

2-22 

4-01 

8*01 

6-SS 

2-00 

0-07 

4'06 

.3*19 

2H2*.5fl 

28*20 

84*88 

6S-U 

Midnaporo 

721 

2(17 

1-15 

1-00 

3'2ri 

2 01 

2‘60 

207 

2*04 

l*7s 

1*6:1 

1'71 

*h9 

2-.3r) 

Ol’ll 

r.*63 

22*13 

27-0(1 

Hiilaaorc 

IflO 

vso 

171 

275 

2 so 

1-09 

2'H4 

3-Ul 

ri‘77 

3-91 

6*03 

0*07 

0*62 

3*75 

l&O'IN) 

0-26 

0*2.5 

12-60 

('uMHt;k 

127 

41*» 

417 

4’i9 

2 0^ 

2 12 

2:10 

37s 

4tfl 

2-HO ; 2-.')6 

1*53 

*72 

3*(MI 

98*17 

3*00 

8.3 04' 

30-70 

PoorpM 

130 

8-o;t 

4)^0 

2*01 

220 

231 

2’20 1 4 ,M 

2'30 

1-Vt 1 -71 

1*00 

1-06 

2*31 

80*77 

30*77 

69*2.3 

lOO-(K) 

c^iiiiibul|>un! 

M7 

7-«y 

010 

5-11 

7 95 

Sf,l 

010 

01-2 

461 

6iM-> 

7*02 

062 

6*00 

0-19 

310*81 


82-47 

82-47 

Pliji'bAHja 

Ini 

4 00 

4-12 

7-11 

O'-W 

SMI 

0-00 

4-.59 

2-.SS 

4-S5 

0-51 

4*95 

OlH) 

6-77 

10:VS4 


as 40 

3S-.M 

IbiUfbn' 

312 

H‘SO 

1117 

7-7S 

7 07 

0-01 

510 

; .6 20 

1*6.'* 

3*19 

2' is 

3*55 

20 s 

6-77 

147*43 

i8'R8 

44-S7 

67-09 

Iliiearf.tttbaui7b, riiiitml 

70fi 

1-70 

17I 

2'6’2 

.5'2S 

4 01 

2'sr 

' 2-.3S 

2*S3 

2-52 

2-17 

2-00 

201 

2(«) 

iio-iw 

1*42 

lO'sa 

21-26 

„ Dialrivt ! 

277 

2‘i;i 

' 2 -00 

1 2-si 

6 63 

1 1 3s 3-11 

*22*2 

2* 17 

3-92 

H-K 

T5S 

IT , 7 

2*H9 

1120.3 


2S-S8 

2S-8H 

MiiUi(hyr 

Ijil 

1-17 

I 210 

1-77 

1 74 

' 1-11 

: 1-14 

! ris 

190 

2-11 

lo* 

1-55 

i‘:i5 

1*09 

64-21 

1 

39.33 

f)9-.3t 

Hluiiipiilport' 


1 iM 

i 2-.'il 

2 s.*, 

1 20 

. 312 

■ 3 17 

■ iM 

?’29 

*2-00 2-97 

2' Ml 

3-19 

2-07 

Mis 

10*72 

60 80 

73-48 

Purnwih 

310 

1'02 

1 2'JO 

TOO 

i 1 09 

1 so 

: in 

2*00 

2-sO 

3-13 

‘219 

2-00 

3'2S 

2’20 

j 66-49 

i 3*22 

22-69 

26-81 

Daijoeliiih^ 

C2 

4 G>'» 

211 

2 11 

' 2*22 

2 23 

1 

i 


; 


107 

3-33 

3-28 

1*92 

7116 

1 ... 

1 

19-2.3 

10-28 



3-52 

372 

, j 

4'06 ^ 4 IS 

.J"*.*' 

! 3-74 

4-01 

4*07 

.3*73 

3*H] 

1*0S 

1 

3-49 

1 

3-90 

124-56 

1 

1 0*63 

1 40*02 

60-14 

<5.vab 

4ft(> 

l-Od 

2'5s 

1 

l:)7 

' 110 

2 20 

3-31 

3'2.3 

6-1.6 

6-.5H 

1 

. 1*141 

■m 

401 

.3-27 

111-22 

1 0-12 

1.30*74 

142*96 

Patna 

iHS 

4 ‘2 1 

4-01 

4 2.*. 

1 .5-22 

1-15 

115 

I -92 

. 3-11 

Old 

6'91 

6-S2 

4-10 

411 

1,39*73 

34-26 

00*21 

KMVIO 


7711 

I’iV, 

, 2-'.'6 

3-17 

‘J-.'.l 

lor. 

1-02 

2-21 

3-96 

3-21 

' 8-33 

3*40 

2 75 

2*6H 

72 42 


•42.5:1 

42*63 

Arnih 

3tH 

lOfi 

170 

. 3 -22 

ll'O 

2-7s 

216 

3-SO 

4-01 

4'’2S 

3’so 

2’27 

1-95 

3*0*2 

109-55 

1.VIH 

16-08 

.30-16 

Oliiiuipamn 

2fid 

2-do 

. 1-7'-' 


no 

121 

35 s 

3-09 1 170 

.3S5 

2-91 

j 2-51 

l':i7 

3'os 

1 12*09 

67-09 

42:n 

1(M)‘00 

Mo/iiftVrporo 

310 

1-2S 

3 40 

510 

410 

2 79 

301 

1 3-ir2 

3*41 

2*SH 

3'1’1 

2',M 

1-91 

8*2.) 

10V19 , 19-30 

* 6S-IHI 

77 48 

(Ibuprali 

2ffl) 

17i2 1 

3-91 

6-(Ml 

3 On 

•279 

.3-31 

4-00 

6-70 

.3*20 

205 

1 3*20 

2'3;t 

.3-.36 

107*44 

00-91 

20*03 

92-94 

Uirtwooporr 

W2 

•9) 

10 

10 

•Is 

-00 

•It) 

' *37 

*Al 

-."M) 

*49 

I -84 

*.60 

.51 

18*94 


21-74 

21-74 

^Iknari'h, IVnImI 

1,117 

2 70 

2-7S 

1-07 

2 s 1 , 221 

*3- 10 

2-0.'. 

2-;i9 

2*71 

21.* 

2-29 

no 

2*42 

8 : 1*93 

... 

20-79 

20-79 

Dialrict 

All 

110 

3-(U 

3-51 

2-01 

2- 15 

270 

3-1)9 

8*60 

3*141 

4- IS 

' 4'o:. 

4-Os 

.3*31 

72-01 

8*68 

88-(«) 

•12-2H 

Mlrzaporp 

271 

3-41 

2-91 

1'W 

3 73 

3 50 

3-11 

3-.67 

3-OS 

2-Hl 

3-20 

j 3-5S 

3-<'H) 

3-, 32 

’ 87-46 


40-69 

40*.51) 

A/.iiiiirhiir 

410 

1 13 


2110 

1-05 

2 11 

1’15 

1-73 

1-51 

I’OH 

r57 

1 I'iH 

2*25 

1-79 

(lO’OO 

17*94 

60-06 

73-99 

Jijunporf 

117 

2 7S 

1-71 1 3 -IS 

1-os 

2‘57 

.3-70 

21)9 

2.67 

2*84 

.3’2l 

3'.i9 

81)1) 

! 8’]6 

144*48 

B'lll 

28-19 

81-70 

tPiriii kporu 

71H1 

•OS I 

1‘iVJ 

I'HO 

2 02 

3-40 

3-12 

711 

0-99 

61.S 

6*40 

3*0.6 

. 3 -OH 

8‘OS 

129-74 

48*1(1 

117-60 

16672 

IIiiMjv 

110 

2'ijl 

2-62 

1S2 

2-ss 

31-1 

2-11 IIKI 

2-1)7 

3-10 

1*99 

2-99 

31S 

3()S 

86.39 


16-.3S 

16-.38 

(tollilu 

UM 

2-1 Ml 

212 ' i -ys 

20JJ 

3-30 

I-SOI 1-01 

*W» 

•ss 

•71 

1*14 

1*64 

1-5.3 

46 50 

1 - 

21-41 

21-41 

Paraiclt 

J7d 

■01 

i-;is 

2 Oil 

2-07 

235 

los 

2-OS 

1*50 

1*99 

1*91 

i 1-07 

V 09 

170 

78*41 




Kualmd 

1.1 SO 

111 

1 52 

1 01 1 pso 

I'SS 

r:io 

13-2 

1*91 

1*42 

107 

I 3-25 

2‘.‘j2 i 

1*.I9 

71'7S 

> ‘85 

;i6’69 

80-44 

siilljniporc 

47 ^ 

l't»2 1 

1-00 

•s.*. 

1 12 

•HI 

•01 

•71 

•09 

'HI 

•7(1 

I ’64 

'60 i 

•H6 

.36'59 

: 

19-07 

l»-l)7 

Ha»» Itai-cilly 

322 

7s 1 

1 15 ! 1 HI 

175 

201 

1.1:1 

*■37 

2*10 

2*10 

2*20 

1 2*2.3 

1-OH 

VHO 

(S) 6.5 ; 9*32 

18 0.3 

27-93 

PrftabvTluir 

1S| 

•s« ! 

2*10 

1-15 

1-91) 

P35 

2-15 

1-53 

1*60 

1-.31 i 2'00 

i 1'67 

1*74 

1-00 

.39*22 

1 

27-02 

27 02 

Mnriliii 

111 

no 1 

00 

•51 

•02 

•29 

■29 

103 

■04 

*00 

*90 

1 1*66 

I 1-22 

1 -01 

24-68 

... 

0-60 

9-60 

Khi'fi*. 

2:)h 

•s:i 

•S;-> 

-SO 

J 15 

3 (HI 

2-00 

2-05 

ris 

11.3 

2*00 

1 260 

2.30 

1‘0M 

89-07 


10-81 

10-81 

Lu*kuow, ftailrnl .. 

1.711 

207 

2 01 

2-.*W 

211 

1-95 

2.35 

2-23 

207 

2-HO 

2*37 

2*41 

2‘71 

2 . 3 ;) 

23'7H 

117 

18-07 

19-24 

„ Diatrlct . . 

1,110 

1 w 

177 

1-25 

1-00 

1'03 

1-25 

1-03 

1*2^1 

1-14 

1*00 

VXi 

1*20 

1 20 

22 26 


10-22 

, 10-2*2 

Si‘f*taporo 

],(NIS 

i-.'ff 

1-H7 

•79 

•9S 

2111 

1-32 

•90 

•70 

1*00 

* 9:1 

•77 

*H2 

ro9 

4S-22 

*99 

13-80 

14*HS 

NaWiiliKNiniTC 

105 

1-06 

215 

2-1)7 

I'HO 

I’sr, 

216 

2-H2 

2*44 

*70 


*96 

i'r.7 

1-90 

7:t-:i3 




Oiutilit 

241 

27H 

2-26 

200 

2 11 

2'23 

310 

3-2,3 

3*05 

I'HO 

2-6H 

240 

2-.3H 

2*47 

116*22 

4*11 

12-36 

10*40 


212 

... 

-57 


■63 1 

■S3 --lO 

•l-l 

-•» 

■ftH 

-HO 

*41 

■47 

£111 


4-72 

4-72 

H'lfjit'crporo 

102 

310 

4*02 

310 

1-00 

3 1.5 

7-37 

0-22 

6-97 

0*22 

711 

Sill 

8*83 

6-21 

lKt-13 

• • 

126-00 

126-(N) 

“••nil 

174 

2’2<1 

2*19 

1-41 

I H 

100 

lOS 

.3-06 

0*17 

6-24 

0*73 

3*67 

3*91 

4'02 1 

162-00 

n-K) 

40'2.3 

61-72 

Knttilivhur, (Vnlral ,, 

621 

I'Ol 1 

72 

131 

220 

2'f.l 

Jsl 

.317 

1*07 

no 

1*47 

; 1*26 

2-01 

171 

76-01 


16-83 

1 168.3 

r. DiNtrict .. 

402 

2']5 

241 

270 

3'2.i 

3-03 

315 


m 

2-Hfl 

H15 

1 2‘41 

2-.'5« 

2-74 

90-52 

•• 

lO'OO 

j 1900 




Uaiit Sick pxu okhi. up Atkraok Stsknoto iir kach MoirTn. 


IhiiO PKK !/*<)() (IK AvERAQK 
hrHiLNOxii. 


STATIONS. 


Cawnporc 

Fattunporu 

Manda 

Nuffude 

Allahabad, Central 
,, Diatrict 


RaopoTG 

li^lABDOri* 

Jhuidhara 

(’hand)i 

Nuffporo 

Chindwarra 

Wurdati 

Hiruiuiha 

Mundla 

.luhbulporp 

Dunioh 

Haiiifor 

Niiniinirporo 

huUutpurt! I 

dlianal 

Si'onee 

Raltoul 

Sehwfo 

llDkhuugabad 

Niiiiar 

AJm^re 

Ueaur 


Muttra 
AffpR, (Jonlral 
„ District 
Ktttwali « 
Mynpooriu 
Allytflmr 
Itulnuduluiltur 
Hhuhicliuiipurp 
Uurallly 
Ituduon 
Sftiaruni>on) 
Ujjiiura 
l^ynih 
Almorah 
Mozatf'cniuRKiir 
Murodubail 
1 Meerut, Central 
„ Dlatricl 


Ihslhi 

Uhotiick 

Himiar 

Hina 

Kuniaul 

iliuhulla 

„ JhuKiffirtiuuK 
liOlldiAURll 

.lullmnlur 
Fcr<)»pp<jrft 
Ihurltiiur 
Uhore, (ViUral 
„ FiMualoJall ... 
Soalkoti' 

DhurmaallA 

Ouordwpon 

(toojraawalla 

(Imdrul 

Hhaupori} 

Jhclum 

MoTittromorjf 

Mooltan 

.ihimtr 

Opto tihftzer Khan ,. 

Opto lam&el Khun ... 

Kidiflt 

bUllIKIil 

llavrulplndafl 

IVutiawur 


llpn}?al Presidene]) •. 


m I'rtH 
271 4-21 
372 : m 

ill Hi I H%3 
I'tW I J 7 ‘.! 
1'31 I i OH 


m I m 27.7 
7 (XI 270 m 
M-IO 4 -.H 5 I 471 
.T.ii .'i WJ I 
270 4 0(1 i i ‘12 
n? 1*22 : 1-22 


3'09 I I'O'i 
IVOO j « 13 ' 

'•■ 1.1 I 7-25 ! 

.107 I 4 h 1 ! 
17.1 I 2110 i 
‘. 1 H : I m j 
TMil ' 2 L '3 ' 

I I'lH ' 2 13 j 
! I tl : 1 22 
.‘(•HI ; 2 7 H , 

3 ;(;i I 2 ix» ' 

3 ' 3 o ; n-iN) 

l -HO I 2 .VS 

1 %) ! ii 7 :i ! 1 

3711 4 -]:i'r 


310 ;v(ii ; 
CAO V 30 I 
•H 5 | M\ 
2 ’OS I l'A 3 I 
1 40 i‘(Ni ; 

. I 2-33 1 

f»'(H I 42.1 


'34 73 

r 20 S’lA 

3 ’Hl 2 'riO 

‘ 2 H ‘.M 

•HH -dl 

;mi 3 .W 

•AA 1'20 

'(11 -iX) 

I'iO TiA 

I'Nl I'.'il 

A'Hl 4 AH 
3 ’(XI 2’07 

■nA 

r 23 2'07 

r-u ri 3 


1-16 l- 2 « 
’42 I ’HI 
2*01 I 2 'Hl 
172 ; l’H2 
2 'h 7 i A' 4 i( 
•HI 6 ’ 41 t 
lO'flH 22-07 
4’42 1-00 


Apl, 

Miiy. 

June. 

20 H 

1 

1 2110 

1 

W i 

. 3.10 

1 riHO 

3 NO 1 

3 HII 

1 3 ’ 3 n 

l’. 3.1 . 

7-20 

; 7 -H 4 

10 43 < 

i J 77 

j 1’52 

l*Hi: 

I Hi 7 

1 1 ’. 1 U 

IHH 1 

, 2 ’ 2(1 

1 2-14 

2 *<j() j 

1 270 

4’02 

1 

3 -OM ; 

1 5-’3 

:)- 4 H 

A- 7 rt , 

2 '.m 2 

.VOI 

..•Tit ' 

' 201 

A 07 

2 '.Mli : 

, 1-30 

iVOl 

filXl 

1 247 

‘ 2 'A 3 

I' 3 i 1 J 

3 'H.i 

617 

. 1.10 1 

1 1 M 2 

frill 

m ' 

1 (I■H 2 

7*27 

O OM ! 

' 7-32 

7*20 

(103 : 

j A 3 NI 

7 - 3 I 1 

H -22 i 

:ci 2 

•70 

I •33 i 

! 2 H| 

2 ' 3 I 

103 ! 

' 2 ( 1.3 

Ml 

1-00 i 

i ' 2 -lS 

3111 

413 1 

! 3’ 11 

1'.30 

2’(10 i 

1 ‘ 2 -(ll 

2 h:| 

4 ‘M 2 

1 ‘ 2 ' 3 I 

201 

2‘03 

1 4 -hI 

217 

2‘30 

1 3 -Oh 

330 

2 -.Mr 1 

; I.V 7 II 

lA-Oi 

•Mil 

4 * 2 h 

4-73 

I’Oii ! 

l‘l)l 

V 2 B 

“! 
IKX) 1 

230 

2 ' 6 H 

:i- 6 (i 

l’(X) 

1 -A 3 

20 i 1 

•43 

'M 2 

r 2 H 

1 ‘ 3 H 

M 7 

'A 2 1 

2-28 

Idl 

KXl 

n 

(HI 

1*20 

2-72 J 

510 1 

372 

2 ' « 1 ! 

2')4 

207 

} •;« : 

•H 4 1 

•HB 

1(10 

2 'OG 

201 , 

i A 2 

TAl 

Kill 


102 

170 ; 

4 ’ 0 :} 

A' 74 ; 

«'(7 1 

KM 

2 '\h 1 

Mm 

lOI 

1 ' 7 h| 

I'l’i 

'HO 

11 . 1 : 

roM 

•00 

) 

1’27 

! 1*27 1 

I’Hd 

1 -HO 

2 ’ 14 1 

3'28 

21.1 

2 - 1.1 j 

’.W 

2 'A 3 

I MI j 

r 23 

123 

i 2 -M.) 1 

2’61 

201 

3’*27 1 

’ 7 !) 

'«2 ■ 

•H 2 | 

1 KM 1 

]‘.Kj i 

'HM 

2 73 

2 'fiO ‘ 

I'.Vl 1 

70 i 

• 7 . 1 , 

riHi 1 

00 1 

• 7 h| 

•HO i 

■33 

■n 3 

';15 1 

Ml 

201 : 

;c 2 .i ' 

J’ll 

0.12 

7 :w 

2 -(IO 

.T 13 

2 (’iO , 

2 ' 4 H 

3 'JO 

A’.ll ; 

l-Oi 

K 12 1 

l’ 7 .i 1 

Mil 

r 3 i 

M'il 

’31 

■Oil 

I •.12 

•<MI 

' 0.1 1 

•H 2 1 

■27 

•HI 1 

■01 1 

‘Ao 

•34 1 

'.Kl 

1’21 

r .10 

2-31 

•02 

l' 2 H 

1 - 3 A ! 

4 ’fl 7 

i 02 

401 1 

. 3’01 

271 

Thm • 

4’52 

1*01 

•HI 

201 

1’72 

l- 7 (( 

1 ( 1 7 o 

H' 7 H , 

3-60 : 

3‘23 

on 1 

. 3 -SO ! 

2-77 

2’22 1 

21 H 

2 ’OH 

2'81 1 

277 


2.')0 j 2 41 1 
«'-lH 4-()(l I 

3 - 0.1 I .Till I 

O fx) i I 


271 21.1 
4'21 2 70 


r.'l 3 ; 13 MS I 
7 *i:i I «IMI ! 


} ( 10 -M) ;ii)oo 
1 1 hOh 1 03 (» ; 


iros i 3-17 

•.‘.Hli ... 

H(N) i 1017 
2-27 i 2 'II 3 
5 'M I iv«j;i 
4'77 H* 7 r 

1 I-J 2 I H.p» 


|I 2'07 120 ijlji\pi 
.3 71.1 A;) 0 |,V;iHi 

I 701 01 Hj|. 3 -H 5 , 
11002 l 2 - 2 i 'll*ili 
jio 4 i i;c:h ,h«i 

(I’HO I 707 i 7'00 ! 


2-22 315 2313 

4 iN 4- 15 VHl 

1-02 I'Nl 13 N 

l-.ll 172 l‘ 9 H 

7 m 1*20 roo 

VIH I'OI J‘ 3 rt 

I'Ol IHI 2 *tKI j 

4*21 2 h 3 '/:(5 ' 

l-ffij l‘H0 1 nai ; 

ITiO 113 I 1 ‘ 12 | 

.TW i 10 AH I lA'OO ; 

• 2 - 3 M i l-.i 7 I ‘HO I 

1-13 I 2 00 : V 33 i 


270 2‘fw 
4'22 I 2'NO 


.0 rr, 


IB 1- 4- 

4 C.U' 

¥» 

’ilS 

V 

('Imicra. 

11. 

All (it her 
Cauticb. 

(’. 

All 

0.) m 7 
loo‘.i:» 
1011.11) 
220 31 
Ao;io 
A0 -,m.1 

2-12 : 
17-21 

12-HO 

2I)1‘2 
30 ix) 
HlAl 
HO 21 
31-10 
3tlW 

2012 
HiiOH 
NO'lXi 
103-1.1 
31-10 
47 HM 

72-7:. 

1)10 

3 .VIO 

41 -All 

207-01 

2’ 12 

HM'lll 

4K1H 


'M oil 

102-27 

130 30 

2.1000 

IXiOl 

KJ Id 

174-il 

lixidl 

s7*2.i 

33 50 

120H1 

173II1 


31 71 

31-71 



2;i-.i3 

2 : 1.13 

20'i-M(; 


57 U 

A7I4 

IH2'73 

1.V2M 

tX) IM 

lu.1 70 

20171 

»-2(l 

5.1 1 I 1 I 

(ilNl 

170 33 

131(1 

33’05 

■1»V'4.1 

70‘.17 


422.1 

12 2.1 

177-Ms 

U3(M 

llll.lM 

l+l-2:( 

pNl'IMi 

ni 

70 , .5 

H712 

rmii 


(Idol 

(M-dl 

mi 


4110 

■ll-lo 

202 .Vi 


rxiiki 

AO OH 

|(»123 

”.3.31 

,3070 

'X'13 

230-2 1 

1 

12-(XI 

12'IXI 

110‘23 

"hi 

76-:i7 

H2‘0| 

3X1-.11 

mKH 

IWM 

23123 

173-nI 

lllH 

CiOdO 

71*24 

73-IHl 


HOH 

8‘»H 

(lH-03 

”212 

INIXI 

2012 

A.V73 

10-1)0 

4(J21 

5(1-30 

fiOdd 




.Kl'Hfl 

2‘71 

lOlH 

Vkxi 


r.vi 1-77 ni , 
1110 I’HO 3‘0l 


3’27 I 4 ’OH 1 «-H 3 i 
I ‘H? j ’43 I 
I 1 -WI 1-70 I 117 
I H’lti ;Ciio ;M,i 2 
(CWl 7 ’ 2 (l I 4(17 
I 2 ’W» 2’70 ■ ;i % 

; 171 l’ 2 l I .‘CH.’) 

23/.1 . 3-21 "IV* 

! r .11 ]'37 103 

j 2 32 2312 3 73 \ 

I ro.*, 2 Hi, 0 72 1 

! 171; 3(12!ll ol I 

il:V.V( ,l33O|l‘20 ; 

I I -00 I 2-12 ! 3 '«» I 
I n.*l ; «47 I 2-22 I 
2 « : MO • 1'2h i 


) ’(15 1 ’(14 
2 'Os 
117 4’23 
l' 0.1 l’ 6.1 


I -({7 i KM 
102 : I 2 S 
1-72 i l’K2 
1 OM I 3-72 
• 1 X 1 1 i-ll 
111 l-7« 


2 - I 0 . 1 ' 2 -H I 

KM 2 07 ; 

I 2S 1-H2 I 

1-02 rA 2 1 

3- 72 4-22 


• 1 X 1 I l-ll ' A'Ori , 
lU l- 7 « 1 2 ’ol 1 

1 112 I l ^l I VMl 
:I 12 (Vl .1 1 «’27 
3*00 ' urn > 4-H7 
i'/.MM , 307 ' I 1 ' 3 H i 
h -22 'IKXI ! 10 23 ' 
l-jM • 01 U ; 7’00 j 
521 ■ M W h am ' 


178 31-AH 

G’24 3«'A7 




TABLIS tkowiag Ike RATIO in mkiei lie nUNClI'Al, lltSKASBS iaee eonlribuled to mate «p lit ADMISSIOK-RATB ((f tie fear 

in lie JAII. JmPlTALSaf the BEXQAL PUmWEXCT. 





Adhittbi) ivTo UoamAb r» cint, or Avmaqb Sthbxoih. 

•83 



ATeroge 



s 

1 




.S 


1 



stations. 


Strength 
for the 


1 





1 

a 


1 

0 






Year. 


1 

a G 



s 

B 

§ 


< 


i 

b.0 





1 

a 

H 

3 

& 

i 

1 

t 

S 


1 


<3 

1 

if 




1 

k 

s? 

fc 

k> 


t 

1 

1 

i 


1 


1 

r ■ 




u 

y 

M 

£ 

lfe‘ 

' R 

!» 


£ 

ft 

< 

1 

% 


Allporo 



424 

01-05 

•16 

34-94 

*20 

IMl 

4-21 

1-55 

•29 

2-82 

4-49 

34-60 

152-86 

l(nrniir?|. 



‘iO 

20' 41 

246 

27-4& 


•98 

7-84 

■98 


1-96 


82-36 

]0:('02 

Jofioon* 


730 


N2‘6I 

■Hi 

17-91 

•41 

2-20 

3*44 

•65 

i-24 

•97 


22-04 

132-23 

KiNhitnfirhiir ... 


4iri 

-48 

48 10 

•24 

1410 


*2-17 

5-78 

•72 


•48 


17-86 

HO-67 

MuurHliedabad 


iHd 


3405 

215 

1067 


•54 

... 



17-20 

121-51 

Jlowrali 


1.1.1 


42-S(t 


2i):iO 


•7.5 


1-50 


6-02 


17-20 

88-72 

H<K>Klily 


m 

1 00 

80-31 

*96 

36-12 


5-13 

i-62 

l-HU 

■06 

•96 


38-70 

174*52 

HeruuiMire ... 


42 












... 

Burdwuti ... 


111 


127 05 

... 

16-11 


1-01 

•64 

■64 

•32 

•32 


23*48 

160*77 

Iftuutoorah ... 


422 


2404 


•05 



1-42 

•24 


*24 


0‘4M 

80-97 

Pumlea 


1H7 


02 01 

- 5:1 

16-04 

-53 


3-21 

2-14 

•63 

101 


28'8H 

116-60 

Kan«eguui|« 


.tU 









Hooree 


217 


47‘0.1 

6-91 

13*82 


‘46 

17 51 

7-38 


3*00 

•02 

8017 

i81*70 

KiOmehal and I'akoiir . 


101 


HH-OO 

‘99 

1386 

— 


1'9H 

■99 


11-88 

6.1*36 

Deoghur aud Sub-lJiviHionM 

MalSa 


IH 


27*07 

‘H.'i 

1360 



•85 


•86 


2208 

66*11 


U3 

1308 

124*73 

... 

89-25 

i-08 

4*fM) 

H-60 

2-15 

io7 



111*83 

356-00 

lilnagepore 


40H 

■•41) 

7’<'61 

... 

31 13 

1-71 

2-45 

8-51 

'9H 

171 

417 


48*6.1 

178*48 

RA,jittm>tye ... 


4H0 

ibil 

20 

lfl’l«4 

•41 

9-8*) 

•2U 

12-J 

1-02 

‘01. 

rie 

102 

• If 

Ift'IK 

iT26 

Rungprjre ... 


13'5« 

43 22 

■at 

40-80 

... 

•26 

3 84 

•51 


6-39 

.■T 

18-41 

188-26 

Bograh 


J.'M 

310 

50‘40 

5-06 

29-75 

... 

2‘5;) 

3-80 

]'90 

•04 

4*43 


24*05 

134*81 

Myrncnaingh 


W7 

*57 

40 42 

‘95 

29 79 

... 

•57 

455 

171 

■19 

T 7 I 

3705 

118*41 

Pubua 


bo 

1-07 

100-50 

50 

.15*55 


3'88 

(111 

... 



110*00 

258*33 

Kurreudikiro... 


142 


57(10 


1*2-87 


2'0.<i 

2-92 

•88 

•58 

*20 


10-01 

0020 

Haokervunge 

NoatKdly 


627 

240 

607 

4402 
42 57 

•9.1 

1 20 

6?93 

•24-90 

•76 

1-33 

6'(H) 

J-20 

•lit 

*40 

1*14 

’«» 

2-47 

1*14 

2903 

2040 

100*72 

01*16 

Chittagong ... 


214 

■82 

52-18 

1*23 

2 . 5-00 


, 

14-34 

123 

8-28 

i'64 


16*08 

116*98 

Tipiierah ... 


IPi 

•58 

20-01 

•29 

1-2-14 

•29 

•87 

2-02 

•87 

*58 

‘58 

30‘34 

74'57 

Oao«?a 


408 

VU) 

37‘18 

•43 

25*21 

•64 

1*50 

.1-85 

•85 


■81 

3-86 

42*09 

117*81 

Sylhet 

Smilong 


ao.'i 

Hot 

.10 71 

•78 

22*34 

*26 

... 

2-34 

■26 


2*08 

467 

4120 

117*40 


M 

20*00 

•40 55 


27*59 





1-73 

M-79 


H4-4H 

144-86- 

Cacliat 


124 

... 

54'84 

i-01 

6.T22 

... 

•81 

4-81 


•HI 

242 


05*32 

183*87 

Gowalparah .. 


08 

7’14 

05 .11 

102 

34-60 

... 

4'(i8 

TH 

3-06 

1-02 

12-26 

1-02 

S67t 

173*47 

Uowimtty ... 


IIW 

1-5H 

23 08 


6714 

... 

... 

3-06 

I’lW 

1 -tvi 

1-53 

102 

20-41 

111*22 

Kvchfuingor ... 


118 


50-12 

3*30 

68-47 


-86 

8.19 

2-54 

J-70 

4576 

• 175-42 

Nowgoug ... 


01 

1007 

.lu-3t 


6410 

... 


6-56 


1-64 

8-20 


.•«)’.14 

]08'86 

Taaporc 


182 

2'7.'. 

H<C2H 

•5.6 

50'55 

... 

2*20 

18-13 

l-lo 

l'()5 

10-99 

i’65 

125-27 

301-10 

JJebruoghur ,. 


KO 

3*10 

87-21 


flO-lO 

... 

406 

6-98 


119-77 

262*50 

Mldnajture ... 

Jtalaiiore 


723 

1 80 

21-30 

•09 

«*r.«) 

'56 

•11 

277 

i-38 

-14 

‘28 

... 

25-58 

61-13 


18<» 

2-60 

00-00 


•21*25 

... 


•4-37 

•6.') 

1-25 

60-(N) 

ISO'OO 

Cuttack 

Poorec 


»37 

Ml 

88-5.1 

•61 

1712 

... 

•31 

2-45 

•01 

Ml 

2*45 

3617 

08-17 


lSk» 1 

3-86 

80-<K) 


r2-3o 

... 

... 

2-3) 

2-31 

•77 

77 


*28 <16 

80-77 

Humbulporc ... 

ChyclmMua ... 




112-.17 

12-37 

97-01 

... 

10.1 

l-(.3 

2-00 


83*61 

310*31 


lot 


42-:il 

0 73 

31-73 

... 

1-92 

192 




19-28 

108-64 

Ranohco 

Hazareehaagh, Ccutnil 


312 

7»)0 

i i'92 
•71 

51-28 

40-H8 

VW 

-28 

21-79 

lOCK} 

"■28 


417 

1*70 

... 

roi 

‘•96 

*71 


03 78 
40'43 

147-43 

110-06 

I. Dialriul .. 

Mongbyr 

Bhaogulpora 

Pomcab 

Uarjeeliog ... 


277 

1 '80 

6751 

... 

l.’(-72 

... 

' ’36 

2‘53 


"■*36 

1’4i 


2(1-35 

112-63 


350 

1 . 

14-04 


13-48 

... 

■84 

6-06 

"•28 

■28 

-56 


19-67 

64-21 


20U 

310 

2-08 

’05 

308 

11-87 

0-13 

10-37 

fl -77 

*33 

•33 

2-68 

'33 

3-21 

1-34 

*33 

V29 

168 

*65 

••■ 

3 : 1-11 

20 32 

64- 18 

65- 40 


62 


32()!» 

3 80 

902 

... 


1-92 


1-92 

... 

2116 

71-16 



lA.O.'iH 

2-24 

51-78 

l‘(« 

26-78 

*22 

123 

390 

•90 

■66 

1-77 

i-io 

84-01 

121-56 

Oyah 

Patna 

Jicogab 

Arrab 

Chumpanm . . 

Mosuncrpore 

Chuflrah 
flhax«eiK)rfl 
fionarca, Central 
„ Uiatrlut 

Mlnapore ... 

Atiuighnr ... 

JoaniMtre ... 

Oornckpora ... 

OuBtee 

Qtntdah 

ttaraioh 

Pyiabad 

ftailtanpore ... 
fiio fiarelUy ... 

Partabgbur ... 
iiurdaf ... 

Xberee 

Lttoknow, Central 

DlBtriot 

Seetaporo ... 

Kawabgunge 


400 

1-43 

35-10 


35-0-2 

-41 

■20 

265 

l-0*2 

'20 

3-88 

-20 

30*21 

111-22 


ilH 

M'2t 

40-18 


39*60 

•23 

*91 

7-31 

4';u 

*01 

M4 

114 

.1082 

180-72 


770 

•77 

22-04 

'271 

21-52 

•13 

'77 

271 

1-03 

•39 

1-0.1 

lN-42 

72-42 


.108 

452 

sroi 

1-70 

im 

•50 

roi 

4-52 


1*26 

*75 


1834 

]09'56 


200 

1.T08 

32-31 



... 



•.18 

*38 


28-46 

112-09 


310 

4'H4 

31-29 


28-39 

... 1 

■32 

2-*2fl 


•.18 

1*04 

"•32 

34*51 

10419 


200 

552 

1,157 

20 8‘i 

23‘0.-i 
•2 54 
2878 

"72 

-06 

35*09 

5*07 

21-06 

••• ^ 

"•64 

■17 

1*12 

"mi 

"■37 

’"•26 

*37 

•18 

"■18 

-60 


2602 

4*71 

31-87 

107'il 

13*94 

83*93 


544 

"•37 

18-67 

•18 

21-09 

•18 

• •• 

•18 

•37 


•18 


80*80 

72*61 


271 

Ml 

28-78 

I'll 

16-23 


ft 

'37 


•37 

!!« 

80-46 

87*46 


448 

814 

o-ai 

*07 

13-90 

... 

•45 

118 


"•28 


34*58 

60-09 


817 

130 

a2-i» 

*32 

29-02 

... 

■63 

3*47 

"•63 


3*10 


72*67 

144*48 


7'« 

10-48 

20-00 

3-64 

M-.19 

•14 1 

*85 

320 



3-82 

!!! 

37*20 

129*74 


180 

054 


30 (k) 
10-02 

3-06 

14-62. 

6*88 

- 

"’•16 

1*64 

1-83 

"•ai 

- 

"•16 

... 

30-23 

16*30 

86*39 

46*66 


170 

"*67 

lO^k) 

284 

14-77 

’•67 

... 

1-14 



•67 

Btl 

41*47 

78-41 


1,1.80 

472 

•25 

35*25 

14*19 

M6 

•86 

21*78 

8-09 

*48 

*78 

*42 

"•17 

”‘17 

... 

11-78 

11-41 

71'78 

86-69 


.123 

217 

32'»2 

1-55 

12*78 

”•81 

"■81 

1-56 


1 

"•31 


8-70 

60*65 


181 


7*18 

1-66 

6*03 

*65 

... 

3-31 

... 

... 


10*80 

89*22 


814 

... 

8-82 

-.12 

6*60 

... 

... 

•06 


, 

"•32 


12*43 

24*63 


238 

1,715 

"•12 

36-55 

4-43 

]-68 

•17 

12-lH 

5*4B 

**•17 

1-68 

•85 

•42 

5-07 

7*46 

•42 

'i‘60 1 

... 

86*14 

479 

89-07 

23*73 


1,110 

1,008 

105 

•40 

4*05 

19*15 

24*70 

18 

2'88 

190 

11-62 

7.14 

6*67 


•46 

1-26 

1- 29 

2- 86 

•90 

•10 

”•18 

••• 

•27 

•60 

"*00 
. -10 

8*26 

16*27 

87*14 

22‘26 

46*28 

78*83 

Ooiiao .It 1,1 

fitah 

Unroeerpora... 

Orale 

FoUebghitr, Central ... 

^ M INatrlot ... 

Cawnpon 


243 

3*47 

87*45 

1*65 

21-81 

• It 

”•62 

1-28 





40*70 

116-82 


212 

103 

... 

6-66 

44-27 

... 

4-25 

10-27 

’*62 1 

/8T2 

•47 

6-86 

"•62 

ii)4 

16*67 

- 

1878 

61*46 

28*11 

168*12 


174 

821 

no 

67-82 

M*62 

'676 

7*92 

4111 

15-23 


yV! 

•61 

1-72 

1-46 

*67 

•67 

*12 

•67 

•12 

... ! 

40*28 

36^66 

162*06 

76'64 


4<i2 , 

... 

19-65 

6*22 

17-86 

ttr 

• tt 

•75 

"•86 


61'2» 

86*62 


412 

... 

A0*HH 

24 

IB'Oo 

... 

•73 

2'i» 



"•24 

... 

43-46 

96*97 




AuMinW INTO UOHMIIL I'l 


I'EB CENT. Oy AvKBAGK hTHENOTn. 


Fiittelinuri' • 

Ittuidu 

Nfticmli* 

AUahnbad, Central 
Dibtrici 


Haojiare 

UeliiHVOiv 

itaudhnrn 

Clttiitda 

Niiffporo 

ChludwiiiTtt 

Wnrdah 

Sirinii'ha 

Muniilii 

Jubbulpore 

ilinmdi I 

BiiUk'or 

Nursini^pon- 

liiillutpon' 

Jhiiurii 

Hi'ourt' 

llaitoDl 

Selniw 

Il<»xlinuirabBd 
Nlniar 
Ajiuoro 
4 Dottur 


Mutira 
Apra, t^'^ral 
„ IHbIriol 
Eta^vuli 
Mynpoorle 
Albtrlinr 
Holnndrthnlinr 
Hiwldolianjum’ 
Ibiri'llly 
lUuliiou 
Bi'bttrniiporu 
llijnoro 
Ucyrah 
Aliuoriili 
MnEuffenmppm 
Moradiibad 
Mocrul', Central 
Dial riel 


Delhi 

Uhotud 

Hlasar 

Biroa 

Knmaul 

Umbailii 

„ JlmirperDimp 
Jjoodliinah 
Jullimdur 
FcriWPpore . 

UmritBur 
l<ahoi'c, C(!idrnl 

„ FoiuaU' Jail 
Healkote 
Dliurmaulla 
thiorilaspon: 

(}oe;|riin walla 

(luniriit 

Bhaiipore 

Jhelum 

Mimtpoincry 

Moaltau 

Jhunir 

DiiraOhnWH* Khan 
Den Ismail Khan 
Kolvat 
Buuitno 
Kawulplndoc 
PoMhawur ... 


OS’llIl 
■‘^2.1 Hrtiri 
I'm 

ir.;iu 
liViO ui'"3 


•'21 y<vi7 
A'Sr. 

Kvni 

in7» 

•12 mi 


2*12 t57'l.'> 

TKr> 

a-;.* Hlltw 

1!)72 
(Vif) 75 IH) 

.7fi i7-::i 

.W7S 

•32 StH.') 


act"! 

•48 1»'''}7 

1V21 35-31 

■r,fi 0‘iai 
•1)2 l«(tt 

TUT 18*17 

242 31-88 

31 82 
3-70 ^1-07 

1HM) 
*1*2 1817 


15‘7l 

2*50 IkrtW 

41107 
37-tiO 
3-53 33-01 

2-40 ft:l-37 

2-05 17-80 


3 7.’* 30‘00 

lUl 2010 
1-27 31'5*i 

2538 3010 

i'HO 83-70 


]'ll 6‘M 

3-Hfi 5‘3I 

2-50 0 *8 

•10 3 22 


1*21 1“^* 


*12 4 lli 


rw i‘W 

■12 ITIO 

•93 3 70 

1 0.5 
3-52 

Ml ‘l8l 


Vaf. U-2.5 
1-07 -*‘0* 

3- 70 

4- 0‘i 
270 


•37 52*30 

.57-07 


3-13 73*8.) I 

1 . 5-25 
2101 
1*21 11‘07 

30-(H 
ls-30 
* 20-21 
17*42 
■34 I'»l7 

.,12 3112 

12-00 
117-73 
81*31 
HS'OO 
50-00 
3 . 5*20 
V, 17 -fil 
17 ’f»o 
6 V 72 


3-.'.2 1 30*111 3)2 *50 


0-73 H *07 

•10 n- 7 *| 

*20 2«V62 I 

‘.43 «-W 

llW 

<70 H02 

003 

5*43 0-78 

0-07 U'l3 

•131 7il 

10-31 
1*01 8-OS 

3*51 
2.5-70 
14*70 
12 -40 
•98 11-01 


•32 1 25 84 2*12 12-33 


122'70 
•4-07 
30-23 
■32 t‘C50 

137-03 
54-11 
7)1*28 
117'33 
i:i8;. 
38-70 
vao 02-11 

1))103 
i-aa 185*62 
:i2-35 
As 54 
76*08 
20-3)1 
24-20 
103.5 
07*32 
48-67 
36-02 
20*3)) 
O7‘0l 
7370 
1‘39 70*30 

128-02 
80*03 
7-&4 108-70 


1-408 

1*87 

4*0*2 0*15 

2U 

2))7 1SI)» 

4*48 
10 * 2 ){ 
8l*n 11*11 

•25 3.63 

»’71 

■00 0*0.5 

iSi8 0'H)» 

ll}*66 21*8:1 

5*88 
32*52 
H-IO 
•Hi 141 1 

•32 005 

•27 4’«3 

6*70 10-80 

2*86 

•40 16*08 

6.81 
11.41 
•*’28 
•09 11*81 

V20 16*01) 

10673 14»2 

J23 27*01 


f. 2 -:i 9 100*62 

.57-07 100*60 

71-7/) 220*31 

21 -00 ftV9)) 

l,5-»4 60’H6 


•24 1-16 

3-0) 
■70 2*‘27 

1-.S4 


00-57 
6;»-nM 
•7)1 0.516 

32-22 
•24 66*40 


'36 

' '23 ‘01 

•23 


1 - m 6 

1'86 

'•41 

•11 2*48 



■ 7 )) 


110 

2-88 

-IHI 


■'« n 



1-91 

l-’7 1’37 

!-3f; *26 

1 <H 9 10*82 

•20 1*6.5 


1*70 

•44 8-19 

'29 3 )i'2 

■43 *8)1 


I 92 

*))5 '06 

127 

3-« li'Ol) 

6-50 

*70 2*27 1616 

*74 ... 

*28 I't'-’* 

•98 ... Ul'5 

l-)N 

•13 1 -27 

'*20 I ’67 


1-38 8*28 

'76 

•0)1 lii8 

•■44 3 *. 5)1 


*13 


•19 

' ‘00 

00 2*70 

■00 

1*38 

1-09 


•27 


•hi 


... 

*03 

1-87 



'01 

2-42 

■20 

•32 

*00 

•82 

•3*2 

... 


riHi 

‘•28 


*38 

2*86 

"*13 


•13 

2*07 


'20 ■ *20 

*68 

... 

‘•27 

I'Oft 

4*36 

•27 

•31 *31 

3*07 




lllirftAl P«KMP»lfPY 


.3:, fiH ‘.48 066 im 

* 7 ir”il '03 3*23 W'hO 


m 2-44 

•24 . 1*22 6*41 

no *4 h 2-16 ' 

•11 * 04 ! 3 ' 06 1 


..m 1*2-06 151*16 

" 5-14 12’«1 

.oj 1201) 67':j0 

^ 23*17 1«»7(;2 

"fly 31--V8 1H8-02 

•1 . Il’:i6 74-4J 

. ■■ 10-.5r, 198-97 

.1 • 3‘^HO 108*22 

*uK 'A 1 4 I 38*54 

•f in \ W'SII 

8-1)‘2 H-i-ftT 

w-;h 1.*IO-<h) 

oiyy 42*75 28)V99 

•M ;■ hV72 HO’^I 
M(;3 HIO‘69 

11-00 101-60 

• B) 12-7)) 6201 

7181 4)»-tf 

‘ “ 10<iai 32-07 

10-01 07*70 

"iuo 5'H8 tt.1‘01 

Z ”13 12*05 07*61 

* 7*86 **'1*1 

’intt '*27’ 123*01 a43'y) 

.in 40-07 1211’66 

•ii 02*59 103-lM 

vli; 'k2 Hl’0.3 JWg 

K) 81'» 

1)7 H7« «■«! «y*> 

"-"iiT « ffl'M I'f'* 


■<* ! * I ” I 

ITi ™ ^ 


JAILS OF THE BENGAL PRESIDENCY, 1869. 

X. 


TABLB »hmng the PSBFALKKCB of CEOLSBA »» each MONTH aoi th$ JHSTSJBVTIOH of th» BlSBASll bg STATIONS 

und PHOFINCES. 


^TATUm. 


Avornjfi* 

htroufftb 

Nuxsia Of Aoxiaatoxa into lloariTAi. ih bacu Month. 

Total 
AdraU- 
along 
Oi' till* 

Admitted 
per cent, 
of 

Avcrairo 

Total 

iJcathB 

Died per 
1.000 of 


Ibr rtif 













of the 

Averajfo 



Year. 










Oct. 

Nov. 

Uce. 

Year. 

Htreu(;tli. 

year. 

Strength. 



Jan. 

Feb. 

Mar. 

April. 

May. 

Judo. 

July. 

Auff. 

Scpl. 



All]»orf» . 


2.WI 


11 

22 

28 

2 

18 

A 

4 

6 

1 

3 

6 

104 


88 


Uanwol. .. 





1 



... 







1 




JcMMurv 


72H 













■■ 2 




KlBhuairhur 


416 



2 



... 




... 






MoiirMhcdabad 


INH 




... 













Howrnli , 


1311 












... 

"10 




Hootflily... 

8«rHnitxir(i 


A'iU 

4 



3 

2 





1 


... 


4 



42 

1 




1 

... 







2 


1 


Rardwan .. 


311 













... 




Ilaneournh 


422 











... 

... 





Punilea . . 


1H7 












... 

... 


... 


Kancfiiniu^e 


3(t 





... 

7 






... 

7 


4 


Suomi 


217 




... 









... 




Itfljinohui unii l*ukimr 


101 













... 




lJ('i»iyrhur and Sub-Diviuiona 


UH 

















Malda 


o:i 

40H 

400 




JO 



... 


’ 



3 


6 

1 


2 

1 

IMnoKejHirc , . 

Ih^iNbafiye 


!.! 



"1 



... 









Kunfcpurc 

RoKrali . . 


,3!ll 

m 




2 

1 

61 

4 








5.3 

5 


20 

4 

1 


Mynii'UHiiiifh 


f.27 



1 


1 



1 




... 

3 



Piibna . . 


IMO 

2 


1 










3 


2 


Furrmli^tiro 


312 



... 




... 


“2 




... 


10 


llackiTfcuiiKO 


627 



6 

6 

... 

2 




16 


32 



NuaooJh 


2Jrt 









... 




... 


•Jf 


(MiiltufronK 



1 


1 






... 




2 


< 2 

1 


Tipporab 


340 




2 

... 




... 




2 



iWea 


m 


2 

1 


1 



1 




2 

7 


1 


Hylbct 


3H6 




1 

13 







14 


4 


sKillong ... 


6S 







ii 


1 




12 


11 


(’aiibar 


m 











.. 

... 



3 


(towalparali 


m 

.M 


... 



7 







7 



(biwhatty 


IMI 



... 

1 

... 


2 






3 


2 


HoobMauKOr 


IIH 





... 

... 

... 








... 


Nowgou)? 


dl 




6 

7 








12 


4 


Tozporc ... 


182 

1 



2 

1 


1 





... 

5 


4 


UobniMtrbur 


NO 



<1- 




2 

1 




... 

3 


2 


Midnaporc 


723 



12 




1 






13 


4 


ValaHort! ... 


lot) 

1 


2 




1 


... 



... 

4 


1 

1 


Out lack .. 


327 








1 





t 



Pooroe . . 


130 






2 

a 






6 


4 


Kunibulporo 


07 



ti-f 

... 








... 





ChyviiHHiUi 


104 

















llanohoi' ... 


312 



1 




3 

2 





‘ 6 


4 


lla/arAebaugb, Oonlnil 


700 




3 




J 


1 


... 

5 


1 


„ Diatricl 


277 







1 


... 




1 


... ' 


Monphyr... 


3.^tl 




, 








... 

... 




llbauKulpore 


2U0 











"1 

7 

8 


6 

1 


Purnuah ,. 


3)0 




1 





... 



... 

2 



Daij«clia{r 


62 




... 



•• 

... 



... 

... 

... 






15, <168 

10 

13 

60 

66 

85 

3<1 

31 

11 

8 

3 

20 

17 

360 

2-24 

140 

0‘62 

Oyali 


190 





1 



0 





7 


3 


l»atna ... 


43H 



”2 

14 





"is 

■"4 

"20 


6H 


16 


Dooirah ... 


77H 



1 

2 



1 



... 

1 

"‘1 

0 


... 

... 

Amh 


nos 




■] 

"1 

IH 






18 


6 


Chiiinfiaraii 


200 






24 

"10 


!!. 



34 


16 


Mo2u11Vir|>ortf 


310 





”1 

*6 

7 

2 

... 




16 


6 


Cbupruh .. 


201) 






3 

61 

2 

... 




66 


18 


(»ha/.fii)uM' 


m 













... 




BcDarcB, (Vkitrol ... 


1,157 













It. 


... 

... 

„ Diatricl ... 


644 








“2 





2 


2 


Mlrziipiire 


271 







“a 

1 

... 




3 


... 


Aziiu(;lmr 


413 









14 



14 


8 


Juunp«)ro 


317 








0 





6 


2 


f]orutik|iorc 


m 





!!! 1 

... 

64 

10 

... 

• •a 



74 


84 


Huatee ... 


m 






... 







... 


... 

... 

Gouda ... 


064 















... 


Barairh ... 


176 




!!! 

”1 







... 

1 


1 


PyxalNiid ... 


1,180 







3 

!!! 




3 


... 

Sultaiipork* 


472 









... 




ill 


... 


Itik* niireilly 


322 





"2 


"e 






7 


8 

... 

PcrtabKbur 


181 













III 


... 


Hurdui 


314 

















Khrrw' ... 


238 

1 













... 

... 

... 

Luckuow, (Vnlral ... 

„ Dlatrict .«• 


1.716 









■9 




"■ 2 


2 



1,110 















... 

... 

Nawabiamtfo 


2,008 

106 




’"1 

”8 


••• 

••• 

... 

... 



*■'4 


1 

... 

Oonao ... 


24:1 








"o 





6 


1 


Ktab 


212 















... 


HumrcriHirc 


1H2 










!!! 



eaa 

... 

... 


Oraiii 


174 






■‘2 





... 

... 

2 


2 


FuiU'titrbur, Cvutral 


821 















... 

... 

„ IHatrict 


402 














... 

... 

• M 

(Viwii Niro 


412 














... 

... 

..« 

FnUiibpuro 


271 



... 


... 

... 

... 

... 

... 

... 



... 

... 

... 

1*. 




Avoragn 

StranKth 

Nukbir Of AnviiBioira into Hospital in f acb Moktu. 

Total 

Adtnis* 

Admitted 
per ee.it. 

Total 

Deaths 

Died per 
1,001) of 

STATIONS. 

Ibr the 
Year. 

Jan. 

Feb. 

Mar. 

April. 

Mbit. 

June. 

Julj. 

Aur. 

Bepl. 

Ocl. 

1 

Nov. 

1 

Dec. 

of th« 
Year. 

Averajro 

Strciifrth. 

of the 
year. 

Avcniirv 

Streuifth. 

Bauds 

Allahabad, Central ... 

414 

1,833 


... 




1 


... 


... 

... 

... 

1 


1 

9 



0 I 12 1 170 I 6 ] 20 IH I 21 I 1 I 911 I TOO { 120 | 0'40 


Cmuilwiirrtt 

Wurdah 

Hiruucha 


Nursmirporo 

Lullutjwro 


Uobhuueabftd 


Aicraj Central 


Bolttiidinniliur 

tihalneluopurc 


Alniurah 
Mdzulfomufffrur 
Murudabitd 
Meerut, Ciuitmt 


12.301 ... ... 


61.998 10 14 


1 

13 

aa* 

22 

1-78 

88 

7 

6-24 


























TABLF. Aowkj the MOKTALITT in raeh JAIL, the CAUSES i,f MATHS, and the RATIO of DEATHS to STREyOTlT. 



i 


' ' 

■ - 






mmmtm 


Died pee l,0Ud of- 1 


Ik 

r" 





CiUHttH OP Da4Tiia. 






AvkKAOK SfKSNOTU. 


M 





a*"" 









ui 







t 








i» 





.3 

g 




i 



d 

Si 





g 



81 

S 


"Si 




12 




i 


STATIONS. 

t 








s 

i 

§ 

a 




ii 

I 

1 


C 

t 


55 

< 

Cholera. 

1 

1 

Fevers. 

Cj 

& 

1 

1 

1 

& 

•m 

1 

s 

1 

s 

s 

"a 

Ok 

t- 

o 

t 

t 

P3 

1 

s 

S 

M 

3 

Li 

.2 

!>• 

r. 

i- 

f 

M 

1 

1 

1 

< 

1 

1 

b: 

c 

t 

£ 

0 

< 

0 

1 

i 

1 

0 

M 

"S 

< 

0 

1 

% 

6 

Aliporc .. 

2,4A(i 

33 


4 

2 

A.'i 



13 

2 

tN 



18 

2 

13 

136 

mi 

63-88 

07-36 

Naniiuil ... 






10 

1 


1 

4 


3 





2 

2d* 


98-04 

08-04 

Jossori' 

720 



3 



« 

1 

1 

1 1 . 




D) 


22-04 

22-01 

Kiabua^lmr 

•lir> 



3 





1 

1 



2 


1 

K 


10-28 

10-2S 

MoorHlKHluliAd 

Isu 



1 


d 



... 


1 






11 


6014 

69-14 

Jlawrah ... 

m 



1 












... 

3 


22-60 

22-.'i0 

Hoouhly ... 

62ii 

4 


3 


11 


1 



2 

1 





22 

im 

31-23 

41-83 

.SerMiipiiru 

42 

1 





.. 








1 

23-81 

lO'dS 

23-Sl 

lJurdwRu ... 

Hll 



2 


2 


1 









6 


10-08 

naueooroli 

122 



j 





1 


1 






3 


7-11 

711 

l‘urulcn ... 

IN7 




... 

3 










1 

1 


21-30 

21-30 

UuncefcungL 

»li 

4 














6 


41-17 

4i-l7 

Hooree 

217 

.. 




4 



1 


.3 



1 



U 


Ufljuu'hul niid hikoui* 
DeoKhur auil8ub-J)ivi- 

JOl 

IlH 



2 

... 

1 











3 


20-70 

H-47 

20-70 

H-47 

Aioua 




1 












1 


Maldn 

p;i 

6 



2 






•J 


1 



8 

63-70 

.4220 

8(:-02 
7843 
40 HO 


KiVlhbanyu 

4!<0 

1 

1 

1 

2 

1 


Id 

P 


• 

y 

1 


2 


5 

/ 

1 

2d 


■pidd 

KuiigfKiro 

2ll| 

2d 



2s 




1 



13 


1 

(U 

61-16 

112-63 

103-08 

Hoirrali 

ir)S 

1 




6 




1 



1 


1 

16 

26-32 

e«0'02 

91-1(1 

Myinoiiiiiiigb 

627 

1 


6 


12 


i - 


6 

1 




2 

28 

UMl 

61-23 

6313 

Pul)n» 

lisd 

2 




1 









1 

4 

11-11 

ll-ll 

22 '22 

Furrecdporif 

iti'J 



2 


2 


1 




2_j 


1 



10 


20-21 

20-2* 

H»i‘kori(UiiK« 

627 

10 


d 


2s 



4 

1 

1 

S' 


J 



V2 

3d‘dri 

81 -(HI 

117*06 

Noat'olly ... 

2111 



1 


1 


1 

1 








4 


1000 

i(;-<w 

(:bitt.<iffunfr 

TlpjH.‘rnb ... 

211 

2 




3 



1 



1 

I 



N 

H-2») 

24-60 

32-79 

;ip'i 

1 


2 


1 



1 






3 

8 

2-HO 

20-2H 

2312 

Daeva 

4HH 

1 


3 

J 

1 

1 


1 


4 

} 



3 

16 

211 

20 01 

.32-06 

Syllu't ... 


4 


i 

6 



1 



• i • 



16 

ld'3P 

2H-67 

.Ss-96 



11 




2 










13 

180-lW 

.SI- IS 

22-l']4 

tachar 

in 





3 






1 




3 


24 10 

21-19 

(tiinRlparab 

Pm 

3 


1 


1 



1 


1 

1 i 

2 



Id 

3d‘«l 

71-13 

1021)4 

(Jowbnliy 

1P»; 

2 


1 

17 



1 


1 

•> 1 



1 

26 

Id'2l» 

117 36 

127-66 

Ao(<baau^or 

llN 













1 



3 


26 42 

26-42 


PI 

4 















4 

d-l-*)? 


06-57 

Teziwrt* ,, 


1 


2 


1 





J 






H 

21-08 

21-08 J 

43-90 

DrliriiogbiU' 

hP 

2 




] 



1 

1. 







6 

23-2(1 

31-MH 

68-14 

MidUHpiiru 

72;i 

4 


3 


4 



I 


6 





3 

2d 

fdVI 

2213 

27-flH 

IlalAHurc . 

1(i<l 

1 



1 











2 

«-26 

0-26 

12-60 

('ntiaoli ... 

227 

1 







1 



2 


** 


2 

12 

3-Ud 

33(14 

30’70 

F(Mim! ... 

j:io 

4 




4 





2 

1 





IS 

3i»-77 

00-23 

1(H)‘(H) 

Sumbulpori' 

P7 



1 


d 






1 


1 



8 


H2-17 

82-17 

('hyi'bnaiia 

Idl 



2 













4 


38-1(1 

38 10 

Kanrhtv ... 

yi2 

4 


3 


H 



1 





1 


1 

Is 

12-82 

W-H7 

67-09 

II azare’obuugb, eVn t ra 1 

Toil 





h 

2 ' 

. 

3 





•J 



16 

1- 42 ! 

10-S3 

21-26 

„ Diatrid 

277 



] 


2 



3 

1 




1 


1 

H 


28-88 

28-S8 

Moiuyhyr . 

260 








i 


1 

1 


2 


1 

14 


30.33 

39’3‘3 

Hliauirulpore 

2P!» 

6 


1 

1 

0 





2 



2 


2 

22 

10-72 

60-80 

73-68 

Purnciih .. 

JM 

1 


•> 


1 


1 




2 




1 

H 

3-22 

22-60 

•J.V81 

DarjivliiiK 

62 





■■ 



... 



1 





1 


10-23 

1923 


1 UjdoM 

no 

1 

7d 

r; 

2S6 

3 

u 

60 

T 

71 

2U 


fi7 

3 

42 

78.'j 

0-62 

10-02 

fiO-M 

(iynh 

4110 

3 


3 

1 

ii 

3d 

I 

1 

4 

’^1 

2 



7 

2 

H 

70 

fl-12 

130-71 

142-80 

I’utun 

4Hs j 

! 



17 


6 


j; 


1 

1 

1 

1 

41 

34-26 

00-21 

100-40 

DPi'frab .. 

770 



2 

1 


17 



1 


4 

2 




6 

33 


42'.‘»3 

42-6.8 

Arrafi 

•SPS 

'o 



2 



3 








12 

16(N 

16-08 

30'] 6 

I'liumpiirui) 

Mo'/ullerpon- 

2»l(i 

I 16 


2 


M 






1 





2d 

67‘UO 

42 31 

l(HI‘0l) 

2IP 

d 


1 


11 


1 

3 





1 

1 


21 

10-30 

68-00 

77-42 

Cltuprali 

L‘Pl» 

' is 


1 


4 









1 

1 

26 

Oii-Ul 

20‘d:i 

02-91 

(ijijazep]iorp 

662 




1 

6 


1 






3 

I 

1 

12 

... 

21-74 

21-74 

ffeunroti, (Irntral 

District ... 

1,1. w 


3 

N 

1 

12 

1 

1 

1 


3 





1 

31 


2fl-7l> 

20-79 

6^11 

»i 

1 

2 

13 




3 



1 


2 

23 

8'()K 

38'(N) 

42-2H 

Mirp.aporn 

271 



1 

4 

4 



1 


1 






11 


40-60 

40-69 

A/imclmr 

Md 

8 


1 ^ 

2 

2d 






1 





33 

17-01 

6(1-06 

73-99 

.b)unpt)ro 

;jj7 

2 


' 3 


4 








2 




(1-31 

28-39 

31-70 

^i('riu*kj)oro 

7<HI 

31 


6 


fid 

1 

1 

3 





Id 


2 

117 

48-10 

117-60 

106-73 

liuatec ... 

1 l.'W 

’ 




] 



1 








2 


16-38 

16-38 

tinnria ... 

1 «61 



3 


3 



4 


2 



} 


1 

U 


21-41 

81-41 

Durnicb .. 

17d 

1 















Nuuv 




F>/abail ... 

1,1H0 

1 


4 


33 



1 


”2 





"2 

» 

-86 

3669 

80-44 

Siiltaiipoh* 

472 



d 

1 

1 









1 


0 


10-07 

mi 

Kaf Daroilly 

322 

3 


] 


2 

1 









2 

U 

9-32 

18-03 

27-96 

IVrtnliglmr 

M 




2 

2 










J 

6 

... 

2702 

87-03 

lliiriim ... 

314 1 





i 3 

1 











H 


9-60 

9-60 

Khweft ... 

234 




’ 1 






1 




1 

4 

... 

10-81 

10-81 

Luukuow, CwJiral . 

1.716 

i.im 

2 

1 


1 

0 



9 


Id 


1 

1 

5 

33 

1-17 

18-07 

10-24 

t, DiHtrict 




2 

7 


J 

3 

1 

1 





3 

IH 


10-22 

io- 2 i 

hpetajioro... 

I.IHW 

I 


”3 

2 

3 



1 


... 



2 


3 

16 

•99 

18-89 

14*88' 

KamibguiiKO 

ld6 
















None 




Ooiiao ... 

213 

1 



1 

2 











4 

‘411 

18-85 

10-46 

Utah 

212 







1 








1 


4-72 

4*72 

Humi'crporo 

1P2 




« 

7 


“'l 



J 



0 

1 

2 

24 


126-00 

126*00 

oralti 

171 

'2 



1 

4 





1 

1 


1 



0 

11-40 

40-28 

61*72 

t'ulloliKbur, ronlriil 

421 



1 

1 

6 



2 

1 




1 


2 

13 


16*88 

IA'83 

DiblriLl 

4d2 




1 

4 



1 


"‘l 

”'l 





1 

8 

... 

10*90 

- 19*90 

(.'awnijoro 

Kuttclipofc 

112 

211 




2 

7 

“ 



3 

1 






1 

12 

Id 


29*12 

86-90 

29-12 

.80*90 


Cliieil) priiKiucn from AiiDore mii fur cIuuihv. 





8TATION8. 



Cavhkr or Diathh. 



~ 


— — 

— — — 

. 

'• Unnda ... 

411 

1 

1 

1 ] : 

7 ' 

All»liftbftd,<Vnlnil 



1 a 

7 ; 

„ DiHtrk-t ... 

i>4;t 

7 

] : .0 

.0 j 

... 

111) 

2 

. . 1 o' 

... ! 


20, 17a 

I2!l 

.1 i 01 

01 

Kik'iiotc ... 

'IM 

> 

.1 >i 


Ili'liwmire 

HH 

;i 

. . • ... 


Uiuidnara 

m 

12 

■ 1 2 

1 

(Dlttitda ... 

Mil 

10 


1 

Na^poro ... 

Nl'O 


■ i 

1 ' 

('Iiliiriwarrn 

Wiirdah ... 

Ni'i 

4r. 

.. 

■ 


1 

Hinmplia ... 

11 


I . 


Alumlla . . 

70 


. , ' .. 


iliililiulpuro 

HM 

10 

1 1 

1 , 

J)mui>li ... 

ins 

1 

1 


fciiiUKor ... 

L'lil 

:i 

.. ' 

1 

NnrainiriKirii 

112 

. 


.. 1 

liiilliil|iun' 

20S 

7 

.. 1 2 


JlmiiHi ... 

2111 

2 

.. 1 0 

0 

ficonoc ... 

J2:i 


... ; 1 


llailuol ... •• 

7:i 


. ; 1 


Hi'liimi .. 

NO 


■ 1 1 

( 

UiwliuiiKaliiwl 

201) 

1 

I * 

1 

Nlniiir ... 

70 


'• . ■ 

1 

Ajmerti ... 

Oils 

0 

, 1 12 


Bviiur ... 

111 

0 

1 i 1 

1 


i;!i.) 

OS 

1 ' 01 


Mutira ... 

22;i 


j 

1 

1 Afffa, (Viitral 

J.n:iii 

» 

1 


' IHfltrld 

■in: 



:l ' 

Ktawiih ... 

2:i:i 


. 1 


M)'iipiifrjii 

011.1 

1 

1 , ■ 


Allvirhur . . 
|{ofiiu(lHli^iliiir 

osi 

lijo 

, 

; ‘ 

1 

1 ■ 

Hhahjidiiiupuic 

21)5 

1 

0 

1 

2 ■ 

Ibiri'ill)' ... 


20 

0 ' 

Iliidnun ... 

mil 


! 1 


Si’liiiniiiporii 

200 


. 1 }, 


Tlyiiiirc. ... 

ins 


' . , 


Ucyriih ... 

fl7 




Altimrah ... 

' 102 

1 



MoziilU'rniii^ffur 

; l.oii 


. . , 0 


Miiniditlmil 

i ;mi:i 

1 2 

i , 


WiiiTut, L'l'iilral 

1 l,2;.7 


. o' 

0, 

„ JJiHlrlot . 

; 071 

1 !" 

1 1 ; 

t 


, N.iina 

. Ill 

j'Z:':.. 

li : 

Delhi ... 

OlN 

! 

.. • a! 

; 

Ulioiiiiik .. 

, 'J1 ^ 


1 ■■ 1 1 

2 i 

IliMitar ... 

200 

1 ••• 


1 

1 

Hlwa 

: 01. 1 


1 • ! -1 

1 

KurnHiil ... 

11.1 


1 . : 2 

' 

linballa .. 

0011 


! i 

1 ! 

„ Jliuicicer GanK 

! 012 




lioodiiinah 

1 22i‘. 


i 0 1 

J\ 

Jiillundur 

01)7 

! ... I 

! i 1 ' 

1 1 

Ft'r(i/.epnre 

42n 

1 ; 

■ . ' . ' 

. 1 

MmrilHur . 

f)N;i ! 

'0 

\ s ! 

1 i 

Luhon*, Geiilriil ... ' 

L'.Osll 

1 ... 1 

' . ! .mi ■ 

i 

„ FwnulflJnll. ' 

ill 

- 1 

- 1 < 

! 

Scalkok ,. 

074 


1 


DlnmnaHlltt , 

12:1 

i 1 

1 

1 

(liiiinittBpiirii 

021 

! 1 

1 ^ , 

1 

Guojran walla ... ; 

Oniilrat ... 

•imi 

.011 


1 0 

1 ' 

Bhtthporc ... 

mi7 


! 'i ' 


Jlu'luin ... 

0.1s 


0 


Mmiljfimiery 

127 


: i; 


Miioltiui... 

7.11 

1 1 

■ll 

! 

Jhimir ... 

on 



i 

Dm Ghtt*«» Khan .. 

;iiH 


"o' 


Dcra hiURil Kbim .. 

.027 


! 1 

. 

Kobttt ... 

111 

! 1 

. ' . . 

. I 

UonniKi . . 
Kftwiilpindi'C 

n:i 

IIKl 


' iid! 

1 i 

1 i 

rcabawur... 

411 

10 

, .1 ; 

• 1 


12,0N1 

r’"" 

22 1 

' I'^l! 

111 1 

BllfOll PttKBIDRIfrY 

1 

01,II<H 

■ 0H7 

I 

N ' OHO 1 

NS 

! 

i 



I iMj i) rni l.iHH) ov 
AVi'.IUliK SillhSl.Tlf. 


00 

2'42 

H4T)1 

HO'PO 

f)7 


.Ol'lO 

31-10 

20 

12 'N» 

31-IIII 

47 -NS 

J 2 

1721 

HO -21 

100 - 1.1 

NOU 

OKI 

3.1 111 

41-50 

17 

2-13 

: 1 H «1 

41-00 

12 

3100 

J02’27 

i:ioo« 

23 

tl(l!l] 

NO 00 

174'21 

IH 

fci7'2ri 

OOuO 

120-Ml 

20 

... 

:ii-7i 

.31-71 

u 

... 

zm 

23-53 

Nfimi 

... 

... 


Noiii' 

... 

.. 


4 

... 


57-14 

iHI 

l‘.V2H 

mi-iH 

10.T70 

7 

!i'2f; 

moll 

04 HI 

il 

12 Kl 

33'05 

45'45 

0 


'12-25 

42-2.1 

;to 

030.1 

JlOOH 

144 23 

2.0 

7u7 

7irm 

H7-12 

H 

... 

U.1II1 

05-01 

3 

... 

11 10 

4f10 

1 


Ml 1)0 

.lOlM) 

12 

ir34 

00 71) 

40-13 

1 


12'00 

1200 

00» 

7-:.i 

7.V07 

ffJ-Ol 

20* 

NMIS 

1.13-15 

2 : 14 - 2 ;) 

0.j« 

MIH 

mm 

71-24 

‘t 1 


HOH ; 

H-OH 

07 1 

2' 12 

IN-III) 

20-12 

2.1 

1000 

4024 1 

50’, 30 

Noiu- 




H 

2'71 

li'iH 

•ii'fla 

4 

•M 

lOMO 

Jo-WI 

3 1 

I*. 

111-05 

ii)-;ir) 

H ; 

m 

20-73 

27-12 

r.(i 

•HI? 

20 21 

20-11 

10 

11 

25'OH 

25'OH 

12 

... 

Mill 

.11)11 

1 i> 

1 .11 ' 

loll) 

lO’lO 

5 

1 

3.) 01) 

351K) 

« 


45-'Ki 

■15-15 

1 ii 

1 Z 

IMVlN 

IHtlH 

7 


13-77 

]!)2H 

00 

1 m 

/.2-.11 

52 51 

111 


20115 

201).'. 

201 

i 211 

i 20-1)2 

2wo:j 

11 


31-01 

.31-01 


... 

20-:i7 

3:i-;)7 

w 

1 ... 

3S 40 

;kio 

2 

I 

0'35 

03.1 

0 

... 

4r.lN 

41 -OH 

10 


11115 

1 1 1)5 

10 


;120.1 

32-0, 1 

0 


JO.OO 

i.t;»3 

7 

... 

171^1 

1703 



N) ; 111 I irj ;{ r ts I I , III i; 


I' nul ]-7H 3.THU 


l-M)' ‘‘S' li>\\ «2i! 4a-Hi 


KHun'iic rupiilutiou. 


1 Jail KiW 
















SUMMABI FOB 18G9. 
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NOTE. 



eport has been delayed owing to the want of the data required 
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SECTION 


1 . 


EUHOrEAN TllOOl’S. 

Bbtohe piwocdiug U) consider the sunilavy liistory of tlic Ivuropciui iirinyiti 
^ ' the lh•n^al iVcsidcncy diirin;' 1H7<). sonn* iinportniii 

Iravortimt, additions and alteration* (.[i;in(r(.S Vvllich llilVC IkH'M illlrodllCI'd illto till* ailllllill 
have iietn made m th. table. for 1870. slntcniciits (if sickufss and mortality musi 

he exiihiined. With the year ish'd endwl the first decennial period in wliieh we 
have I'lill iKirticnlars re^ardiu|' Ih-itish soldiei*s in this part ot India, and tlie very 
valuahle statistics which Dr. Hrxdcn has collected and tahulated for these ten 
vears are nowAieiii”; arrane;ed, so that the ini])oriant data, which they coiilain 
mav he classified and ])rescut(xl in the form in which they will prove most u.se- 
inland (^)nvcuirntJoi‘ Of tlu‘so tal)l(‘s liirthor iiuMilioii will 

ic. madi' in a snhsiapient portion of this report. 1 have alludisMo them now 
uicrely to point out in what respect the annual .statements for IS70 ditl'er from 

those ‘which have been p:ivcn for precedim? years, h'roin the first Dr. Jlryden 
has rcivii'iiized the ^reat importance of dividin;; the. army into ci'rtain u:ronps ot 
stations oceiipviu!' a.reas which are. subject to similar i-eo-raphie and climatic 
conditions, ami wiiich, so far as our kuowledi,m yet ^mes, ajipear to he governed 
hv like epidemic inlhumces. On this latter point ditlerence of opinion may , iio 
dlmht, exist, and it may he ipiestioned whether we are yet. m a position 
to map out the natural ])rovinccs of disease with any aeemiicy ; hut the 
mere attempt to study the facts on such a basis is calculated to attaiu f'ood 
results, while at the same time the imiiortauee of eoiisideriiip: the. details, not 
onlv as a whole, hut as thev alleet dillereiit portions of tlie continent, will he 
-enVrally admitti'd. The sUvti.sties of the Beii^ml iV(*sideney taken merely ,;i 
nom-' would convey hut a verv imperleet ami indermite idea ot the distribution 
or prevaleuec of disease, nor would they he of nmeh value in eoiisiderm- its 
histurv or the circumstances which "overn either its iiierea.se or diiiiiniition. lo 
iiivT'stii'ato Ihoso iiii])()Haui qiu'stions, it is ossoutial tluil \v(* sliimld lm\o not 
only tile statistics for the army in K«*neml, for each .station and re^miient, Inil 
also for those groups of stations takim together which oeeiipy well delnuHl a,reas. 
and Avhieh therefore all'ord materiul for p;ene.ralizat.ion ami lor the proper study 
of the causes of disease. , , , i • . n . 

2 The proviiK'iul ariMis whirli havo liitlua’tu Immmi a(l()])t<*(l n'lnaui pjfMiciall} 

. as thev were, hut tw'o imiiortaut e!iami:es havi* been 
made -the hill Stations ami eonvaleseent depols, 
distinct groupK. w'liich are also situated in the hills, have heini ri*- 

nioved from the provinces in which they lormerly appeariHl, and havi* been 
formed into two additioiuil ami distinct <'i*oups. In the eiisi'. of (he lull stations 
tliis alteration was iiidisiiensahly necessary. The nuniher ot re^imeuls (iiiar- 
terwl ill the hills has eonsiderably increased of late, years, the elimatic iiillueuees 
to which they are siihjeet arc very dilferent froni those w hii-h are tii he liiiiml 
in tlie plains, and it is very important not only to show the r-snlts ol lull sta- 
tions separately, hut also to remove tliem from those ^^roups of plain stations, 
the statistics of which were no doubt atfeeted by heim;* mixed up with those ol 
nhwics wliicli diiler from them so mali'rially. The necessity for si'paratiiif? tlie 
convalescent dejiots has not been so clear. The lueii beloiiii;iui' to them have; 
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been seltH^ted on account of ill health, and the results therefore represent not 
th (5 sickness of the depots so much as the sickness of those stations in the 
plains from which th(*y have come. If (*acli group ot plain stations had a 
separate liill sanitarium, the Nvh(d(? might best he (u>nsid(?r(‘d togc^ther; but the 
convalescHuit dep6ts generally dniw their nu'n from more than one group, and 
Ccinnot then^forc Ix'. correctly takini in connection with the statistic.s ot any 
particular aresa. On the. ot.luM* hand, it is of gr(^at imporbince that t in; annual 
history of th(‘S(; depots and their Ixmcdicial (;tle(^ts should be (;arcfully (xmsi- 
denxl and weiglnxl; and it has th(‘refore been determined, as the best arrange- 
ment whieli is possible, that tln;y should lx; separat'd and lorm a sp(;cial group 
by themsedves. 

Aiiotiier im[)ortant alteration has been made in assimilating tin* gnnip- 
ing of troops and inasoners, so that tlie divisions 

m.ckr tho difrmmt hrals ..r HumiKan soldi™, Na- 

mado 01 fur as poatiMs to oorrospond 1 ivf SOkHeVS, tUWl .luils lUliy COITCSpoiul. Tho syslottl 

wiUi each otbor. ulvvays l)Ct*n ai)])lie‘(l to tlii'in all, 

but (uvinf? to ciivinnstances which need not here he detailed, tlu; s^roups l‘or these 
fUiroreut sf'etions have* not f‘inbrac(*d exaeily th(^ same an^as. This d(‘f(5et has 
been reun'died so far as can he done, and comparison «iu now he mafic between 
the EnrojM'an soldicn’s and the Native troops or TrisomTs oeenpyiiif' any ^iven 
area. Exjiet (!om|)arison is not possihU*, he(?aiise riven Avithin a single jirovinec 
the distrihiitiou (»!' tsieh class is very unefpial. In the iirst j;rou]>, foj‘ example, 
the European f(»rce is not repr<‘s<‘nted over I'reat part of the area Avhieli it 
emhrju’es, and a similar nmiark applies, thoui^h rarely with the sjime fore»i, to 
othej’ portions of the country. Withiu the area Avhieh lies to the soiilh of the 
Nfirhudda river, tluTO ar(‘ no troops heloni>:in^ to this Eresideney with AA'hieli 
eom])arison can be made, and tliis^roup, unlike any of the others, refer.s entirtily 
to PrisoncTS. 

■t. Other chanii'es in the tables Avhieh hav(‘ been made Avith a view 
Thu uMrsnow prcsem.»r«ryp«rfe.t »•' rendering thciu more complete, or of showintj 

rociord of the aUliaiit-s of the fluasoa to thc rCSUlts wiill grCHtlT clcarrn*SS, Will bc alludcd 

which they refer. various ])oints Avliicli they illustnite 

come under notice. The statenumts Avhieli have been a»lded Avitli s])eeial 
reference to the distribution, both in plaei* and time of elijuatie disease', ar(' of 
particular interest, and the Avhole si'ries, emhi'aeing; as it does such full dt'tails 
repirdiiii; tlx^ siekm^ss and mortality of British soldiers, of tla'ir AviA’cs and 
eliildreii, of Native troops and of Erisonor.s, may .justly take its ])laee as one of 
tlu! most eoin()lete Vf'cords of vital .statistics Avliieh could well he framed. 

o. In the map also Avhkfh is ])relixed to the. report certain nlh'ratioiis havt* 

Cenuin aiteruiionu have ai.0 bean in. inadc, Avliieh will rondiT it morc useful atid 

troduced into the map. so as to make it convcnit'nt for refta’cneo. Tim areas of the A'arious 
luuie usuiui for lofcronce. f'l’oujis liavc ijceii marked out l)y dotted lines. It 

will thus l«i e/isy to st'e wlnit jxu'tion of the emmtry is (‘nd)i‘:w!('d in an,y parti- 
cular p’ou]), and at the same time any ])laee reft'rred to in the tables (lan he 
easily found even by one Avho has little know ledi'c of the gC!Oi<;mi)hy of India. 
It may he wtdl to state here th<j names undt'r Avhieh these groups will Is* 
spoken of. 

No. I repi'cserits Bengal Proper, j^rtvat part of A\hieh is (adored as the en- 
demic area of eliolera. 

No. J 1 emlmiceH the larj^e tniet lyinu; on cither side of tho valh'y of the 
(lunges, and is known by the name of some of tins chief militiiry can- 
hnimeuts which it (atnhuus — Dinapoi*e, Benares, CaAvnporc and thc stations of 
Oudh. 

No. Ill includes generally the Me(*rut and Ilohileund Divisions — area 
which is houmhal to tho ejust by a line running close to llie 80" of longitude, and 
by another line Avhich bends round on the Avest and south very much after the 
coui'se of the river duinna. 

No. ineludcs Agra and Central India. 
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No. IVA embraces that jiortion. of the Central Provinces which lit‘s to 
th(^ south, of Nei'hiidclu, but, as has been already stated, is represenU'd only by 
the jail population. 

No. V is the Ihinjab. 

G. In some resjiects the map is still defective, it is somewhat wautinj? in 
The map » be ooapieto ahonid em- cIcaiTu^ss but the cliicf objection to it is that it 
breco all India, and show the whole re- doCS liot ilicludc the whole COllt ilU'llt of India. 

Bulu not only among troops and prisooLTB, itamai AA*i* i*Ai .a i i 

but also among tbo gonoral population of Ijntll ()1 TllC (*(>11)1 trV, llOi' Olll^ JIS ro- 

theoouniry. ^ards the European Ibree, tin* Native army and th<“ 

Prisoners, but also as relates to the i^eneral )>opulat iou of t lie country, have lieen 
iuvestij'iittjd as a whole ; and until tins facts rej^ardiiii^ the meteorology' have also 
been eollooted and examined on tlie same wide and scieiitilie basis, we eaniiot 
(‘liter on the study of the distribution of (lis(‘ase ivith any hope of siuw'ss. 
When such data both as re^^ards mortuary statistics and meteoroloiificjal ph<‘uo- 
mena are availahh; for all India, and can be studied year by' y'(‘ar as jiarts 
of a whole, we shall have a body of evidmie-e and a means ol‘ iiivestit>'ation such 
us (!an 1)0 afforded by no other country in the world. 'I'he subject is of vast im- 
portance both iu its scioutilic bearings, and in the practical results Avhicli maybe 
antici[iatcd. 

Some .sti'ps liavt^ already h(‘eu tukc'n to attain this gn'at ohji^ct, hut its 
importaiiec cannot he too strongly and lr(‘(jn(*iitly urgcid, until comphde and 
satisfsMitory arraiig('meuts liav<' been miulc for its aiuMjinplishmcnt. 

7. Leaving thes(* more g(ni(‘ral considerations, ri'garding which I jii’Opose 

* Thi!. section of the report will deal rctliarks licreaft (.T, 1 sliull UOW 

mainly with the groat quosuuus which proct't'd to the diseuHsi(*ii of tlic V ital Statistics oi‘ 
arc here enumerated. Eiiroficati ariuy ill tlic Et'iigal Presidency 

(luring tlie y(*ar 1S70, as shewn in J)r. Jlryden’s Tables. I [)ropos(‘ to consider 
tin? stn'iigth and distrilmtion ; tin* ainoniit ami vari(‘ty of sickness ; the mortal- 
ity of the year and tin; cliiof (r!iiis(‘s to w'liicli it has 1>(.*(mi diu^; the V(*sults 
iu the different groups ot‘ stations and how far these results have b(>cn 
due t(> individual jilaces or iH'ginieiits ; the imdeorology of tlu' y(‘ar ami its 
coiirn'ctioii with tlu'sc irsiilts; tlie distrilmtion and comjiaralive ])r(‘val('iicc 
of the clih'f dis(‘ases, such as (hioh'ra, SSniall-jiox, Pev(*rs, Apopli'xy, Bowel 
(smiplaints, .Delirium trcimms, Jlepat.ilis and Vem'ival alli'ctious. I shall then 
discuss tlnr relation of age to mortality'; tin; relative sickness ami death rate 
among married and niiiiiariied im'u; the (‘tiV'cts of temperate timl intemperate 
habits; invaliding, the proportion of loss which it has oeirasioimd, and tin* 
(•lii(“f eansi's to vvliieli it lias been due; ami the total loss of the V('ar. 1 shall 
Ibeii compare tli(‘ n^snlts in (lillereiit stations and regiments; the statistics 
of hill stations ami con vahiseent dep6ts, and shall n(*xt hrictiy a(lv(‘rt to the 
gmieral fa(ds regarding the vital shitistics of lln^ Enrojiean force in the three 
Pirsideneies during tlie ten yi.'ai's from 1H(>() to ] Stilt. 1 sliall th(‘n eonsidi'r the 
statistics of \vom(*ii ami children ami of ollieers, the results of the mortuary 
ivgistration iu (‘antoiiimmts, and shall eoiieliide this ])ortion with a stat(mient 
of th(‘ steps which have he(‘ii taken to render tluf statistics of the lhu*(»p(‘an 
army in India more ((omphde than they hav(‘ yet beeui. 'J'lie (pmstioiis of the 
progress iu ]»rovi(liiig barrack aeeonunodation, of any modifurations which 
liave 1)(*('ii made! in the standard plans, ami of other sanitary rec^uinmients as 
regards foo.'l, vva1.(!r-snp[)!y, ami cousei'vaney w'iU then h(‘ disens.sed. 

S. The strength of the European army during ]S7t) im'ragcd 33,373 — a 

iiumb(?r sonu'what under that for IStiO, but grea.ter 
or tiio Etiropcao force iu 1870. Pvo- tluui it, wus ill ISOS. Ill Touiid uunibers Ibis fona* 

sixths «cr.' in ILc iilnus nuJ ouc-..ixlh la i- . -i , i i. ii t .i . 

thehiu. ivas distrilmt(‘d as tollows: — In tlie hrst group 

2,000 men, in tlm second 7,200, in the tliird .‘5,700, 
iu Ui(^ fourth 4,20t), and in tlni fifth 1 0,.")(M). In the bill stat ions there w ere 3, t()0, 
and in the couvaleseeut d(?]K)ts about 2,000 more. It may thus lie stated 
generally that of the total of 33,3t)0, there wau'e 27,000 mi‘ii in tli(‘ plains and 
5,100, or about oue-sixtb, iu th(5 bills. Of the latt(*r some w(*re (jiiarlered in 
hill stations, either throughout the whole or for greater jiart of th(‘ year; some 
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were omployod as workiiij? parties, and others again were attached to tlie con- 
valescent depdts during the hot season and mins. 

9. Taking tlie army tus a whole, tlie sickness was very great and sur- 

passed that of 1 K(59, a year which was remarkable for 
T..ud b, the proportion oi separato ijf, unhealthy charat;hT. The extent of sickness mav 

cises nt illnp.w, the BickneM was greater , . , , n j ^ i i •*. 

U-ou iu any ot the past seven yeais. 1)0 (‘StllTUltod by 0110 ot tWO StandiirOS, m* rtlllUT it 

oui»:ht to bo estiinutod by both — by the proportion 
of udiuissions into hospital, wbicdi ropresont tho ii amber of individual (;«‘ises 
oi‘ illness, and by tho ])roportion of daily siok in hosjiital, the. avorai»‘o nuinlier 
who are constantly inetficient. Tri('d liy the first of th(‘S(? stainlards, tho 

year 1M70 f,nvos a ratio of lulinissions otjnallin;,!; 1,7^11 por l,(K)Oa-s eonipared 
witli 1,729 in ]S()9 - ratios which aro hi^luT than thoso of any year since ]S()3. 
•In thefiv(^ years which ended with 1891], therah'liafi vaj‘i(‘d from 1,838 to 2,228. 
In the seven years which have followed it, the pro})ortioii has fluctuattd 
betw(;on a luinimum of 1,412 in 1H()7, and a maxiirmni of 1,731 in the y(^ar 
which has just ])assed. In this respect 1870 presents very unfavora.ble results. 
Taknn»‘Uics(^parato"n)ups, th(? Purpah with 2,323 admissions j)er 1,000 was the 
most unhealthy, tluni comes tin*, fourth i^roup with 2,122, tluai the steond i^roup 
witlil,3r)'t, and next I he third f^roup with 1,284. Loner l]enf;‘al with only 1,179 
shows in this v(\sp('et the most fa.vorabl(‘. condition. In tin* hill stations the 
ratio was 1,042 a n'sult Avdiicli tlio(it»*h com|Kirativ(dy iavorahle is not so favor- 
able as mii;ht liavci been exf)e(*ted. In this arul in all oilier siudi com])arisons 
tli(^ eoiivah'seeiit depfits, consisting as they do only of sickly men, cannot pro- 
])erly he taken into eonsidcTation. 

10, What wen? tlie forms of sickness which eliielly contributed to lh(‘si‘ 
The abiefiomK of «cknoss are enu- rl^sulls? Ai‘rani,n*d ill tli(‘ onlci* of tlu.dr relativt‘ 

mcrated in tho order of their prevulouue. prevalence tluW staud (IS follows : 


' 

i Adinitlod per I.CKIO of 
. iiver.ige Hin uglh, 

Proportion of lulinib- ' 
hioiiH out of every ;j 
I'lo adioiHsioiiA. 

Fevers 

8 : 11.5 

•iH'fs ; 

Vt'iierml disease 

21)27 

J17U i 

Woiiiuls Slid Aecidemo 

85 *.) 

•1.1)11 ; 

Absci-ss and Ulcers... 

s.ve 

.1.1)1 

llespinitory tliseaMiH 

77 1 

.l.-.ir> I 

KiieuiuiLlism 

i»'.)7 

«po:i 

Diarrlupa 

i;r)2 

:i77 

:rji) 

llepittitiB 

570 

Dysentery 

;i7*(; 

2 17 

Kyr disiM.scs 

2r»(» 

J-48 

]adiii(»iui]i.s 
i kSphvn discHHc 

101 

(17 1 

7)8 

•;«» 

I Ih'lirium troinens . , 


■;i2 

' Apojdexy 

;i() 

•17 

I (*iio((‘ra 

]*r> i 

•()!» 

Scurvy 

Kl 

•I)l> 

Siiiidl'pox . . 

' All olln-r causes 

•(> 

l(5:)l 

•01 

IHd 

Tnial 

I7:)JD 

mvo 


i 


An examination of the Talih^s 11— VII will shew how far these r('.sulls were 
modilif'd in the dillereut ijroups. ^ 

11. The fjreatest proporliou of admissions occurred in tlie month of 
I * , 1 . , November, when the ratio which had been only 

Owing chifilly to the provalenco of . ’ i i *' 

fern in the Punjab, tho number of udmw- 100 111 JuilUary aiul 101 111 lebruaiy rosC to 183 

due to the 

marked pn^valcnce of fcvi'.r in tlie I'utijah. A 
referena? to Table VI will shew that in that month tlie crises of sickness in 


this province oiiuallwl 301 per 1,000 of strength, and by far the greater Jiiimbir 
of them were ftivers. Exeluditig the group of hill sUitions, Eengal I’roiMir, it 
tiubv he mnarked, presents Isith the smallest minimum of admis.sious in any 
one mouth and also the lowest maximum. 
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12. TiikiDf» the army as a whole, ({3'8 out of every 1,000 miMi aatit ou 

The ratio of daily »ick WM higher than HU av 011.1^0 ill hoSliitill dally till Oil J^llOUt the 

is any year aince 1802 . 'IVied hy this standard of health n^uiri the resulls 

of 1870 are very unsatisfactory, and shew’ a f^eaO'r [iroportion of ini'Uicieney 
than in any yikr since 1803. The ratio in that year was ODCi per 1,000 ; since 
then it has iliictuatcd from 02’1 in IHOA to 52’5 in 1808. I'ni* the 10 years 
1800— 1800 the averase has heen071, but this ri'sult Inis hwn mainly due to the 
his?h mtios of the earlier years. During the first half of this d<*eenni!il jierictd 
the pro[)oi*tion t if daily sick averaged 74 t jier 1,000; during the setMind Inilf 
it equalled only TiO-O. In the first, second, and third groiqis in 1870, the 
daily jiroportion of sick, 50, 61 and 58 pin* 1,000, wsis coin paint ively small. 
In the Ihinjal), on the other hand, the. ratio suiiouiited to 00, and in the fourth 
group it iittiUiK^l a niaxiniuin of 77 per 1,000. 

13. The tables do not shew the proportion of the niunher of daily si<*k 

„ . in wnitni wliicli Avus du<* to iudividiial diseases, hut this ini- 

on acDouni of tbe obief forme of sicimess portuiit ill loriuat loll may he olitaiiK'd With approxi- 
.ipproximauiiy estimated. mate accuracv by adding together the nnnih(‘rs 

nnnaining in hospital under the chief heads at th(‘ close of (>a<*h month, as 
shewn in the nioiitlily returns, and taking the average of these twelve totals. 
Such a calenlation for 1870 gives the following ri'snlts. The disi'ases are 
arranged in the order in which tluw eontrihnti'd to the inefiicieiicy of tin* army, 
the figures ri'presenting not ratios, hut the averages immlxn' daily in hos])il,al 
throughout the yi^ar. 


Sfatciiicut aliCirinf/ ///<' aceraijo nnwher o 

f mev 

/////7// in hospital suffer} tiff from fhe ( 

/nef fH sett St' 

• 

in 

lS7b, 


rivers ... 

r^s^ 

Snuill-]>o\ 

I 

\'DiiDr<‘nl <lis(‘siSDS 

VM) 

(liolora 

•f» 

DisDiist's of* ilu‘ Livor . 

117 

Apoplexy 

‘S 

,, ( liost 

WH 

Ot her diseases 


Tliarrho'iv 




1 )ys(*nt(M'v 

r>i 

1\>ial nuifd)er of men on an 


VVomids and A(‘(*i(l<‘iits 


average claily in liospilal 


0|)hlhaliiiia 

i!S 

throu;^liont the year 

20 1 7-7 


I t. As regards sickiu'ss among Eurojiean troops, tlie gcmeral cliaracter- 
, ^ istics of the v(*a.r inav b<‘ broad Iv stated to have 

The great, masa of Uio aickneea of the , i * i i i ' i» / m i i j. 

year haa been due to a very few dieeasoa lii'cn a remarkable abscncc ot tdiolem, aiul a great 

which ere eminently of a preventible priwaleilCC of I’eVCrs witllill (icrtaill avt'as. Tlu'Se 

poiiit.s, as AVcll as tbe relative amount of si<*kness 
due to the other chief diseases, will be fully dismissed hereafter as tlu'v afiected 
jiartienlar provinces, individual stations, or regiments. But glancing now at 
the main facts of the year relating to sickness among Ibirojit'an .soldi(‘rs in this 
Presidency, two conclusions of no small importance force themselvi's upon onr 
notice ; lirst, that, the great mass of the sickiu'ss has beim due to a very few 
forms of disease; and secondly, that thc.se diseases are beyond all (|ueslion to a 
very gr(*at extent prcA’entible. 

i5. Seven hundred and thirty-one European soldiers died in this Presi- 

Th. death rate ha. u.t been s. high ^ ratio of 2l-l)() per 

an might have b.*en expected from the 1, ()()(), ConipaiV'd Willi lormor VOaVS 1 Ill’s ])r()|)t)r(i()ll 
amount of .ickacM. IS Hot high, iioi* is it SO great as might have been 

expected from the amount of siekne.ss. During the previous ten ye, ars 1800— ■ 
1809, the nioi’tality has varied from 20‘11 in 1800 and again in 1808 to 15 9,1 in 
1801. In 1809 the results wen* little hotter, for the ratio equalled 1.2’8{) per 
1,000. I’ho average for the ten years has been 29’98. The results of 1870 
may therefore In* regarded as conijianit ively favorable. Tlie general aAcinge 
for the whole army has been mised eonsiderahly hy th(‘ mimhor ot deaths in tin' 
Punjab, where they amounted to 2 k 18 ]ier 1,000. In the fourth and second 
groups also the proportions (22'23 and 22’97) Avere above the avi'rage. In the 
third and first gron])s the results were fiiA orahlc, for here the ratio equalled oul} 
18 05 ill the one and lO'ot in the other. 
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1(5. Aniin£?o(l iuiconlio" to tho oxtont of tbe mortality which tlioy oeca- 
Tho chirf <ii.en.«in t< e order in ww=h si<ni<‘<l tlu; oliicf flimis(‘s staiul tlius ; tho ahitoment 
Oioy ooiiirihuMi to the niortiaity. jiisi) s)i(‘ws tlio proportion of deaths out of every 

hutulnnl d<!aths whic'li were due to ojieli : — 


DIod per T.OtH) »>f i PrDporlhin of 
if(ren;(th. lout of every l()i 


I Kt*V0l*H 

' ili'palildH 
; Dvsi'iilory 
' A)*()|)|pxy 

’ Itt’Kpiratory disfases 
Heart dihenso 
IMitinsih pulttioiialis 
. CItolera 

I WmuidK and AitcidriitK 
' JVliriuiii trcineriK ... 

' Atr(>]diy and Anti?iiiia 
Smail'pox 
Splcci) diseiiKf* 

All other causes 
l.)ii'd out of lio.s])ital 


4*2H 

11V5G 

;j7i 

10 07 

2‘07 

0 41 

1(52 

i 700 


O’OS 

1-50 

! o-si 

1-47 1 

0*70 

*(»:! 1 

! 2-87 

•:5o 

1-:17 

*27 

1-20 

•21 

•00 

•IS 

•82 

*015 

1 -27 

2 1 

1 11(50 

\‘ry^ 

! (507 


Tt.tul 


til Ito I loinx) 


The cauacfl of the deaths out of hospital. 


17. Some partiindars of tiie ol d(*:iths whieli oeenrml ojit of hos- 
pital will hii found in the first portion of Table 
!XVTT. It appears that of these 17 Avere drow'imd, 
11 ni(»r(^ di'alhs Avi're eaused by acreidents, 7 were du(‘ to exei'ssivc! drink- 
iuf?, om; to riipturi^ of the sjdi^en, one ina.n was struck by lij^htninjj and 
It eoiuniitted suicide, 1'he total loss of I'oJi per 1,()0() troin siieh 
causes is unusually hij'h, hii^Imr indml tlian it. lias he(‘n in any pri'vious 
y»‘ar. In iSOt) there luwl been a iiiaxiinum, inelndin^: tim period up to Mint 
y»‘ar, of Tto. In 1S(5S and af^ain in IStWi tli(‘ ratios (l id) and 1. tO) had Ikhmi 
hi<;‘li, 1ml. they were (>xei‘ptional. The proportion has j'(*n(*rally been consider- 
ably less, and the averai'i* for the tiui years IHtiO — (5!) has Iksui only •S()])er 1, <)()(). 

IS. Having glanctHl at Mie siekiie.ss and niortalily throughout the army 

The ntatintie. of the «nall European P'-Oviliee may llCXt 

force in Bengal Proper have been very he OXamiucd. The lil'st of these, SO tilV aS Jl)urO])eail 
favorable. Iroops are eofUHMnt'd, is vejiresfmlc'd by a fon*e 

slightly under 2,000 m<‘n oeeu|iying the three stations, Fort William, Duin-Lhini 
and llarrackpore, llei'liampore, wlu're there; was a small detaelnrient. during (In* 
first part of the y(*ar, having been aliaiidoued as a station for ]’iUi’o|)ean troops 
in t he luonili of .liino. The .stalisties of 1S70 in this group have been very 
favorable. With an adini.s.sion nite of ],l7t) and a siek rate of 55) per 1,000, 
the deaths iiurahei‘(*d only HJl or lO fi-t per 1,000. CouipariHl with the jirm'ious 
ten years tliesi* tigures are satisfactory. 'J'lii; admission iiile, AA'hieli has liefui as 
high as 2,177, lias nev<*r be«‘n so low before, and the mortality in only one of 
I hem, 1H()7, was .so small as it has been in lb70. As a rule it has far exeeedi’d 
the I’iilio of Mu' jiast yi'ur. 

IS). Tahli's X, XI and XIT shetv the details for the ditferent .stations 

The health of the troop* in Fort wii- f'Oniiiost'd, wliilc Table. XIX 

liam in pirUcuiur htt* been vory aau*. ugaiii I'umishes ])artieular8 of oaeli of the corps 

which formed the st'veral garrisons. Tim I'cmark- 


factory. 


a1)l(* health of tho European troops in Ftirt William was adverted to in Iasi 
rttport, and another year's expericneo gives similarly satistimtory results. The 
daily siekaess, (57, was alswc the averugtt, hut the. ratios of fulmissions (1,289) 
and of deaths (12'57) Imar favomblc eoniparison with those of many of the 
stations in the. Upper Provinces, which have usually enjoyed tlie reputation of 
being more than ordinarily healthy. At both Dum-J)um and Harrackporc the 
<;a.ses of sickness, 1,011) and 1,1S5 per 1,000, weri'niucli below the proportion in 
tho array generally; and Mu' nunih<‘r daily in ho.spital, 55 and 41) per 1,000, was 
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(•OHsidenihly undor tho mtio for Port AVillisvm. At Dom-Duiti the dratli rate 
(IH ) was also favoraldo, and at Uarrackiwro (22-02j it wa.s liltle in cxtM'ss of 
tli(^ ratio for the Ihx'sideniW as a whole. 

20. Ainoii!,^ the tTOops in the s<>eoiid I'l-onp, averaf'iiiif 7,1 Ho and dislrihn- 
In the Gangetio Provinees and Oudh tcA ill 1 1 difl'eroiit eantonnieiils, th(‘ ivsnlls were not 

the MBuiu were not no fawabie. SO fuvorahle. Th<! {idinissioii rate (1 ,.'to I ), the daily 
sick rate (01), and the death mte (22-1)7) were all hi«,dier than in B»Mi»:al Pi-oper. 
A ^hinee at the tables of . “id missions, &e., iii eaeh shition will shew peal 
dilferenees in the details. The daily sick rate varital from a maximnni of 
108 at Cawnpore to a minimum of 32 at Jla/areel)aii*,Hi ; the admission rale 
which Avas only S77 at Itazareebaui^h tvas 2.tl/*> ainonji^ a^ small body of ine]i 
at Chnnar and 1,701 at Cawnpore. The mortality at Seetapore w:is only 7 b2 
j)er 1,001) ; at Dinapore it was 31*80. Tln^ second division of Table XIX shews 
etpially strikin'? diirere!K?e8 in tins individual corps. 

21. The third ^roup is repre.sent(;d by 3,7t)0 num divided into seven 

„ . . , ... si atioirs, and within this an 'a Ihe slalisties of the 

The third group prenenti great vana- > . 

lions, both in sicknenn and mortality at year sh(*W pHXl n'SIltls. lh(* eases ot sickness 
different sta, ions. ‘ccpiidlcd l,2Ht p(>r 1,000, the il.iily sick- .oS, and 

the death rate IH-Oo. In some of the pirrisons the ratios uere mnch more 
favorahh* — Shaj(*hani)ore, llareilly, lloorkts* and Miitti-a all shmv a niorlalily 
iiinh'i- 13 ])er 1,000. At .Mi'ernt and Ddhi on (ho oilun- hand the mortality 
(27'8l! and 2t)-r)0 per 1,000) Avas hii?h. Tla* admission rali^ variisl p’t.'ally. 
At llai-i'illy it was only 700; at lloorkee it capialh'd l.O.o.o. As will be sism 
hereafter, these marked differences were due to the i?rcat preialence of fevers 
yy-er a portion of the tract which is (*mbi-aced by this p-onp of stations. 

22. The troojis in tin* A;‘ia and t’entral I ndia p-onp snlfered much from 

, , , sickm-ss, and the th'ath nitt- amoni>; them was :ibove 

In thft Agra and Central India croup . ii i uk -io.> 

there Wii.s much sickness, and the death 1'*^- I IK^ {ItllllisslOIlS JMM* 

raui WJS fthovp ibo avurago of that of ],()()(), tho (fuilv siek 77, aiul tilt! (It'allis 22-23. All 

th» army genera y. slatioiis siillerod to a eonsid(‘rahle th-sri-ets 

from siekness. The lowest ratio of admis.sions Avas l,t01 ])t'r 1,000 in the 

(Jwalior eitadel, At*lhansie the nitio e(piall(*d 2,0 tO, Imt this e.xeessiA'e sickness 

Avas dm* in p-e.at measure to tlie ('ifeets of Nusseerahad on the health of tlie 

reu'inient in the year jirevioiis. At the same lime it is to bit noted Ibal tbe 

t'xte.nt of siekness in tin* re;?iments tpiartei-(*d in this part of Indiii allhoiio^ii 

;?reat was not in excess of Hit! averag-e of tbe ])i-(!vions ten yt'ars, iind tb<* death 

rate Avas favorable wbeti compart'd Avith that of many of them. In stmie 

t)f the statifins the mortality was small. At Agi-a, for example, it avus tiidy 

11-11 i)er 1,000. 

23. In the I'unjab also siekne.ss av.-is srenerally* A'ory ])revalent, !intl the, 

IntheOpperPunjub .taUon,. and CS. Jldinissitms illlt)' litispita’l tlmHlghont lilt' prt.A illfe 
ptmally at Peshawur, the sickness was ])Or 1,000. Th(^ sicklirss AVan; Vt'rV 

very great. unctpuilly tlistrihuted. In tlvt* of tlu* stations it 

AAiis mider a ratio of 2,000 per 1,000, in .seven t)f them it varied l)t>lwet‘ii Iavo 
and three ihtmsand, Avliile at I’t'shaAvur. notwith.standini? the tein])t»rarv tieen- 
palitni t)f the Cherat Hill by a portitm t»f tht* pirristm, it amttunted It) the very 
largi* ])i-t)ptirtit)u of 1,001 pei- 1,000. in oilier Avords, at I’eshaAvnr CAcry 
man tm an averaift' thrtmghtint tbe y»!ar Avas four times admitted into bosjiital. 
The disease Avhieh caused such iinsatisfaetory results, as we shall presently see, 
AAiis niiihirious f(*\'i*r of tlw* same type as hiul been so pri'valent among tin* men 
of tbe garrison ill tlie year jirevious. The death rate for the province. 21-1''^, 
varied in the ditfei-enl .stations from 13*4.''> at »liillundiu- to 33-23 at IVshiUiur, 
and to more than 31) in eaeh of the small giirrisons of Atloek and Uniritsnr. 

21. The hill stations, Avbieh have uoav h(*(*u sepjiratefl and forini'd into 

Th. re, nil, in the bill stations present reSUltS wllieh contrast faVOVidlly 

generally a very favorable contraet to with tllOSO of tllO otluM* t^l'OlipS Jllrmdv mCntlOTlOCl. 
thee, of the other groups. Heix! the admissions equalled 1,01.2, and the daily 

siek 1-0. The amount of siekness indicated hy these figures, although com- 
paratively favoi-able, is not so favorable as might have been expected. And 
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yel I o>)servft tlial tbo niiio of conslaiitly sick (40 j)cr 1,000) is less than 
that of tin* unuy s( 5 i‘viuf; in the United Kinj^dom, iu which the i-atio for 1KG8 
was 48, and the averaj'o ratio of the years 18(i0 — 07 was 49 per 1,000. In the 
same nnuiiiei' 1042 appears to be a hirf^e proportion of cases of illness for a 
hill climate, even Ixariiig in mind tliiit much of the sickness was no doubt 
attrihutahio to previous residence iu the plains, hut the ratio on home service 
does not fall lar short of this proj)ortion. In 1808 it ecjualled 894, and in the 
years 1800 — (i7 it had averaged 903 |M?:r 1 ,000. The death rate for hill stations, 
1117, is very favorable. 

25. Tt is inlen'sting to compan* these resiills more fully W'ith those at gam- 
in of 0,0 wn otation. the s‘>i\t<)wns ill the Unilf'd Kingdom. A complete com- 

especially as reffards sickness, compare pai’isoil CJllUlot lu' inado, ilS IIKIUV tilO lllll SliltlOMS 
favorably ,ith thoo. of home oUfono. .j poi'tion of tllC year, 011(1 

the working parties generally were emjiloyed only during the hot Wfuitiu'r and 
rains; hut the statistics for the three stations, Darjeeling, {.’huekrala, and Dug- 
shaic, may he placed side liy side witli those from tlie ditlemit groujis of stations 
in Great Mritain and Tridand, as shown in the Army Medieval lleport for 1809. 
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' 1. Seaport Towns ... 

71M. 

im 

■t2 !t7 ' 

1.1 K)8 

fl'lo 

52-02 

i 2. l.)o<‘kvanl.s and Arsenals ... 

S7S 

10*27 

12 21. 

1,010 

O'Ol 

52*21 ■ 

i li. Camps 

S02 

7I(J 

:u>*k:i , 

012 

0-80 

17*52 

, 4. .Larpo iiiuTiufueturin" towns 

HU. 

im 

dtl'lS 1 

1,012 

0 2!> 

48-55 

1 T). London and Windsor 

7tHJ 

8-28 ' 

44. 12 

(i2S 

7*51 

40*00 i' 

1 0. Dublin 

7. Stations of DepAi Baitalions 
not included in juvcediiij? 

1 jiroups^ . ! 


12 57 ! 

1 10*71 1 

51*011 , 

020 

0'2S 

52 08 ,| 

II 

50*48 ’ 

27*84 1 

m 1 

4S-53 , 

1,020 

001 

1 8. lieniuinin^ stations ... j 

vm 

7*,M» 

:i2*5ii 

810 

7 70 

1 Tolal, ineludin)' men de- 

1 

i 

: 




,1 

j! ladled from tlieiv corps ... ' 

7i»7 

t>*4l 

•10*82 

i>50 

0*52 

48*54: 

1 Hiiiii Stations, liENOAh. 

j 


1870. 



18(10- (it), 

1 

1 

1 

1 

!' Darjeelin*' .. 

i ].8tk) 

15T.2 i 

02 5 

070 

000 


'll Clj nek rata 

1 ‘,>72 

; 1S7:1 ! 

450 

a new si 

a.lion. 

.1 

!' Du^'sliitie 


! 0 i;i , 

2‘.>*t 

015 

12dO 

4H-.1 1 

1 Mill .stations as a ^M'oup 

j tMl 

: ... ; 

... 

1,000 

14*78 

•105 i 

1 

returns Irom l)«Mi;j(*elinj^ for 

1^70 

ar(‘ V 

cry ujifavorahh^, and tin 


death rate at Chuekrata is also higli. It is to he ohservf'd, however, that of the 
total loss of 18'73 at this last station, 45)5), or more than one-fourth ])art, was 
due to aeeideiital causes. Doth as regards sieknf'ss and mortalily, ])ugshaie 
■shews for 1870 a smaller ratio than that id' any English station, the statistics 
foi- which arc given in the above table. Eor th(> ten years 18(50—1805), 
Dr. Brydeu givesthe admissions per ],()()() at all the hill stations iu this I’lrsi- 
dency as averaging 1,009, the daily sick tO o, and the deaths 14 78 |M!r 1,0(K). 

The lleturus of the tlonvalcscent Dc])id#! will ho more conveniently consi- 
dered in connection with the question of invaliding. 

20. Having now directed attention to the main facts regarding the siek- 
ibo mettorsioty of Bengal Fropur in ncsH and mortality of the Eunqieaii anny in tin* 

Bengal I’rosidency during 1870, iMith as they utfeeit- 
ed the whole force and also the different groups into which it has been divided, 
the metiHirology of the year calls for attentive consideration. Por the data on 
this irajKirtant subject I am indebted to the Meteorological llejiorters id' 
Bengal, the North-Wf'stem Provinces and the Punjab, and also to tlui Sanitary 
(lommissioner of the Central Provinces. The following extracts are taken 
from Mr. Blaufoitl’s n^iiort : -- 



O.mpartWft rf ihj tuenu Tt^pfroinre of e^irk month of 1S70 with that^of the correnjyomUnQ month in ls69. 
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SEVENTH ANNUAL REPORT OF THE 


[^Section I 


A rocent oxaraiiiatiou ol’ the exifutinp; rej»:isters of wind direeiion in Bon^'fHl, tin? C^*ntral 
j and North -\Vest ftovitUM^s, and the Punjah, wliieh relate to 

* periods of from three to 1«‘ii years, * shows that the norma) 

course of the monsoon currents is as follows: — Bc^iinin^with thcmcuith ol* ()<‘t(»hcr, or the close 
of the rainy season, calms or wesh^rly winds prcdoininati* in the t^])j)er Provinces, while in the 
lower North-West Provinces and Bengal the winds set in from w<^st and noi*th-W(*st, heeomin*^ 
more imrtherly in the dell-a and north-easi in the Bay of Benj^al, especially on the Indian 
side. In tin* Ctuitral Provinces the })revailinf^ directions are north and north-east during th<* 
wint^ir months, and in the Punjab, north along tlie course of the Jiulus, and under the lea of 
tin* Sulinian range, becoming more westerly as tin* distance from the liills iinavases. Pnun 
February onwards the northerly elenufnts decrease in amount, calms are less l*re(juent in the 
nf)j>er Provinces, and westerly and north-w(»sterly wHnds begin Uy predominate over the greater 
pari of Northern India, while in the (ian^vtic delta, and on the coast of the Bay the wind is most. 
('re(juent from the south. At Ajiuere it is chieHy west and south-west, the dirwtioji beirjg 
])robably inlluetn'cd hy tin* inaglLouring Aravalli rangt*. 

In the hot weath^^r months, t.ln* dry westerly or (continental and the soiitln.*rly or (*.oast currents 
intict in Bengal in the region of baronndrie dej)r(‘ssioii belbrc* ml verted to that lies to the west- 
wjird of the delta. 

As the season advances the lather ])en(*trate fiirth(*r up the Gaug(*tic valley us eiisterly or 
south-efist(*rly winds, while over Western and (a'litral India, tin* wcstcudy cnrnuit draws round 
1f» southward and swo<’])s ov(*r the (*ountry, bringing the monsoon rains. At Calcutta the most 
rainy (piarti*!* for the wind is south-south -cjist. Jn S(‘ptemher the monsoon slaeUeiis, hut 
continues to blow from the same (lire(*ti(»n over tin* western half of India, while in Bengal and 
generally ov(‘r the eastern halt* it vt'ors to south-(*a.st, and a. further v(‘(*ring in Oet<her to east 
and north-east on t he (Coromandel C<»iist, e(»ineid(‘iit with theset litig in of the north-east monsoon 
in th(? up|Hn* part of the Bay, brings t-he juimapal rainlall of the year to the pritvioiisly dry 
region of tin* Carnatic^ 

In the (*arlv months of 1870 the land winds W(?re mon* steady and ]H*rsist(ml, tlian usual ui 
Ihmgal, us was remarked in a nok^ a])pend(*d to the report for I SCitl (j). iil). lienee, doubtless, 
the eoiuj)arative dryness of these months, of which the rainfall and humidity tuhles affonl 
evi(h*nee. In June the sout]i-wi‘st monsoon set in with m<n*e than avcra.g(; steadiness, Ind, with 
less (‘asting than usual, and these pc<’uliariti(*s persisted throughout tin* rainy s(*as()n, except in 
Ol ‘issa, where in Se])t(*Tnher a.nd (h'tobm* the >\iinl vei'rtul round to the (‘ast ward and ))roiighl tin* 
abundant rainfall which ^iresi'rved that, province from tin* d(*arth whi(‘h for sonn* t iling appeared 
to Ihreak'n it. The soutlu'rly monsoon last^^l later than usual in Tjower Bengal, and it wiis not 
until in*arly the middle of November that the land winds fairly S4‘t in. Jn l)e(*i*mber th(*v blew 
very steadily, with more than avt^rage wi*sting in Lower Bengal and Orissa, which a))j»ears to 
have b(‘en eoincident. with, and perhajis, therefore, dm* to, an e.xeessive. barometrie pressure in 
(^iutral India. 

A ebart (’.onstnujted on the table of a verag** rainfall giv(*n in the n'port for j 8(J!) f;hows 

tin* normal dist.rihution (»f rainfall in Bengal to be sonH*wliat 
as follows: — On the Arakan C’«>ast and in Eastern Bengal the 
average annual fall ex(M*(*ds 1 00 inches. This high fall pn'vails to the (Eastward of a 
line wiii(h, starting from tin* month of the M(*gna, runs northward to near thejiinetion of tin* 
Sonrma and Barak rivers, wlienee, turning to the west, it follows tin* outline Of tin; (iarrow 
Hills at a dislanee ol’ about bO miles from their foot. Again turning north its t'urther (*ourse 
about (‘oineklea Avith tliat of the Jaboona (Brahmaputra) river to near (ioalpurali, and tinalU 
turning again t(» the eastAvard and billing* a little to the south, it. folloAvs approximatelA' tin* 
main Ayat(*rsluHl ot the Kliasi hills, leaving Assam outside the area (»f more than I (Ml inches. 
I he ra.iufall ol th<* outi'i* lliinalaya exceeds ,lt)(l iiieh(*s. The line ot Sll inches jollrjws a sinidar 
din*(.*tk»n to the JOtl-imdi lim? in the s«»uthern part of its eoursi*, hut. 10 or nO miles to tin* 
west, of it. It ])a,sses east of l)a(?ea, and t.lieii turning to the Avest and north-W(*st, it. runs up 
10 the foot of the Himalaya, enclosing Dinagepore and all the Terai that lies to the north 
ol’ the delta. Anot.li(*r portion of the same line in Assam Avould run round the central part of 
the province, passing hetAveen Goal])arah and Gowhatty in LoAver Assam, and enclosing a stri]> 
ot the vall(!y ahonl, 1 00 miles in hmgth, in Avhich tln^ av(*rag(‘ rainfall a])p(»nrs to he h 4 jlt»w 
SO inch(*s. The lim^ of 00 indies starts from the eojtst of Orissa, north of t.he Mahanuddy 
delta. It iiH'hides Alidnapori.^ and the whole* of the (iang’etie. delta, ex(*ejit t.hi* i*xtrenie 
north-\v(*st. corner, and passing hetA\"e<m Krishnaghur and Berhampore, runs injrtliAvard till 
it approaches wiMiin 40 miles of the H().inch line; it then turns h) tlie north-W(‘st and runs 
nearly ])arallel AA'ith this latt(*r up k) tin* foot oi the liills. (Ivor the lla/iareehaiigli plateau 
and the liigh lands south of tin* Ganges, as Avidi as throughout the ("eiitral Provin(*es, tin* 


*■ This ifXHiuiiiatinn is nut yet coiiiph?Ujcl 
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avora^ye rainfall rau]^‘t‘s between 40 and 50 iiiehes per annum. Only in l.be (lan^elle vallt'v 
above Mon^byr (b)es it fall below 40 inches. 

In 1S70 the distribution of rainfall diflere<l from this normal atate of thiuf^^s in thr 
following pariieulars : — In the Central Provinees (including* Sainbalpur) and the hilly eonntrv 
to the west of the (ian<>’(4i(; delta, the rainl'all was higher than usual, while the Orissjj. Coast 
triict and the Clanj>‘es delta had less than the, averaj^e, more espeeially alon»- a line passinn- 
t-hrou*^!! False Point, Midnaportt, and Jjurdvvan. Ilie stations in llehar re^nsteivd about, t he 
usiml quantity (in some, (‘oses mueli more), and the full was also excessive on the outer iliuia- 
lava and over the adjoiniiifi^ ])lains at their foot. In Assam then* appirurs t<* liave Ikmui about 
the average quantity at (xovvhatty and Now^on*:?, (fonsideral)ly less tluin the avera«*e at 
Shilloii/LC, and an excess at Tezpore and Seebsimi^por, whih* in J'lastern Jit^n^ul and iVrakaii the 
rains were fi^cmerally KOint‘what <l(*rie.i<uit,, ex<*ept at JSylliet and Noakhally ; some (»f tln?.se 
local irre|4'ularitics ap]>ear to lx* very anomalous. 

The earlier im-Uiths of tin*, year wen* drit*r than usual ii» nearly all ]>arls oi' Jlen^al. In 
Jui\e the rainfall was in ex(*css of the averaji^e in Assam and Sylhet and in the disiriets north of' 
the Gan^'es, but considerably less on the Arakan ('oast and somewhat less in Oiissa and tlie 
Burdwan Division. Sejdemher was an uiiUKually wet month in Assam, Kastern Beiij^al, and 
Arakan, and (letoher in Beliar and tin* northern distriets. In Orissa tin* rains w(‘re d(‘fieient in 
ev(‘rv moiith iq» to Oetoher, in whieh month and iS’ovemher tliis ])rovlnee received rather nu)r<! 
t han usual. Deeendjer was everywhere a vctv dry intuit Ik 

27. Of ilu^ nu'ioorology of llu* Novtli-WosteiMi iVoviuces, Air. Ulliott, llir 

The meteorology of the North-Western OlllciMtinji: llojlOrl ('J‘, liUS faV()J‘<ld 1110 witll tlH‘ 
Provinces. follow iriii: smiiTiiiirv : -- 

Tlie yt*ar 1S70 was much less al)in»riual in its meteorological features than the Iwi' 
Oi'iitjial cliuvafU'r <»f tin* wcuIIut preceding* years, 
ilurin^ tin. ymr IH 70 in the North- 
VVt'simi l*roviiici*8. 

• ^fhe cool season, wliieh eoinnn‘nc('d in tin* he^Miinin^* of Novemla*!* of the }u*evious year, 
lasitd until the end of* March, and had very nearly the saim* mean tem]M‘rature as tin* eorres- 
jHiinlintJ- |K'ritul of' the three ])reeedin^‘ years. in the months t)f Fehruarv and March a 
nuinher td’ thunderstorms oe.<airred, some of whieh were very violent. Thest? cooled the atmos- 
phere and delayed the arrival of' the hot weat)n*r. 

The hot S4*asoii, whieh dated from I st 7\[>ril to the 12th or 1 .‘ith of June (on whieh day> 
was obs(*rved tlie rapid iiiemasi* in the humidity of tin* atmosphere vvhii*h aeciimpanii's the 
south-wt^sl monsoon and ]n'ee.edos hy a Tew days the eommcnet'ineiit. of' the rains), was slightly 
cooler than the average of ])revi<uis yi‘ars. I'lie mi*an temperatun* was owino* to tin* eoni- 
paratively <rreat dryness of tin* aimos]»ln*re above* tin* averaj^’e. But tins was nu»n* than 
<*oin]iensafHl for by the diminished lemjH'rature (d* April and Jurn*. 

1‘lie rainy season comineneed a week earlier than in the ])reeedino yi*ar. Hu* rains were 
abundant and distribiibd with <*onsiderubhi unirormity tiver tin* wliolc period till 1 he (*inl of 
O'tober. The total rainfall did not diller very j»Tea.tly in amount IVoiii that, of In tlial 

year hv far the o-rt*atev part fidl iu the months of July and August, whereas in 1S70 there wa.s 
a considerable amount reo;istcre<l in June and Oebdier. 

The chief lireaks in the rains o(*eurnMl in tin* middle of the months tif An»*ust and Scjk 
ternher and durin*^ the first fbree necks «d Oetoher. 

Tin* two months (d’ November and JhHrember i\>rni juirt of the cool st*ason of 1^70-7 1. 
Durin*4‘ this ])eriod the alniosjdiere was ])ieasantly cool and dry; tin* mean leinperiilure wa^ 
sli^ditiy below the avera‘'*e. 

Jt is miU'h to be rej^'ieited tiiat met(*orolon;ieal (diservations have not lieen syslemut ieally 

registered for a sullleient uuni her of years at the various im- 
porta 111 stations of tin* North-Western Provinei‘s tosupply dala 
for determining* very a])])roxiiiiately the mean value id* the various ineteor(:do;»’ieai elonienis. 
When this has been done, wo shall then bo able, by referring* to the p*neral mathematical 
<.*X])reBsionH thus (dMaiin*<.l, to o*ive tlie mean value of the iit,mos]>herie jiressure, tin* temp(‘rature, 
liumidity, rainfall, direetioji of wind, &.c., .f<»r any p<*riod of the year whatcA'ci-. These mean 
values, wliieh represent the permam*nt eharaet.ers ol* the climate, will ^‘ive a fixed standard fni 
each place, with which we may (jojiipan* the tluet natin^^ values for any pen t ion of' a <;iveii y(‘ar, 
and thus determine wliat is normal and what is abnormal in its metetindo^y ; sueii a eoin])arisou 
sa* this ap]K*ars to be tin* only (me whieh can he of much value for the purpose of estahlish- 
iu^ the eonueetion, whatever it. may be, liet.ween elimate and disease, 

A cora]iarisoii (d‘ the mean values of* t.he meteor<doj^*i(ud (*lemenl8 for a series ol* stations in 
a larf^e proviin^e would then supydv data for dt*U*rmiuiu^ tin* relat.ion bt*t w(*en the elimaU* 
and the diseases ])eeuliar to diller(*iit. disiriets of t.he province ; on tlu^ other In ad, a. comparison 
of the cJimate and met(M)rolo”*y of a place for any j^iven year, and tin* avera^n* tdirnate of 
that place as d(d(M*min('d by the mean values <d‘ tin* ineteoroloijieal el(*ments, would ^ive thi* 
relations l)etwe 4 *n tln^ (*liuiat(^ and the spr(*;i(.l, prevalence, mid dural iou of uhuormal disofises. 

Tin*, mean utmos]>herie pressure was for all stations less in IS7(.) tlniii in IHOI). This 
differenee avera^*ed ‘02 inch tlirouj^liout the province, and was ^-reatest in Oudh and districts 
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to the south of it. Thus, at Aprra the defect was *07 inch, at Lucknow *043 inch, at Bareilly 
•043 inch, and at Jliausit; -032 inch. The same fac?t of diminished air pressure or elastic 
force appears from a (?ompaTiHon of the means for 1S70 with those of the three prewious years. 
IVom this cioinparison the air jiressure dimlnisluHl from north-west to south-east. 

The mean temperature for the year 1S70 was 1® less than the average for the three 

previous years. It was also for every month, except May 
Tomporature. Octolw*!*, bclow the mean for the corresponding? month of 

1869. This dwrojise of temperature was m(»st marked during the rains, and was produced 
hy tln‘ greater humidity of 1870 as compare<l with prtwious years. The mean annual tem- 
perature was at Chukrata 59®, at DejTali 70®, at Roorkee 75®, at Allahabad 77®, and at Benares 
SO®. The temjwraturc wjis at (loruckiKW and Lucjknow 2® below the average of previous years, 
and at all stations wnth the excjeption of Meerut I® less. 

The mean for the first three months of the year was the same ns that of the three preceding 
years. April was somewhat more humid than tisnal and 2® cooler. May, on the other hand, 
was relatively drier, and had a mean tcmjK^raturc 2® above the average. Tlie temperatunj 
lor July was 1-8®, for August 37®, at and for September 2® below the average. 'Hie humidity 
of all the months of the rainy season was in exwss, the maximum occurring in the month 
of August. We thus set; how intimate a connection then.^ is between the tomperaiture and 
humidity of any district. 

The two months of November and T)eceml)er were also 2® cooler than the mean of 
]>revious years. 

A ciiaria'teristic feature of the meteorology of the North-West Provinces for the year 

1870 was the slight deficiency of moisture (as measured I y 
I umidity. relative humitlity) during the first, six months of the 

year, and the marked excess during the four months of tin* rainy setis(»n. If complete satura- 
tion of the attnos])here be represen tol by 100, the mean humidity of the first three months 
was 14, whilst the averagi* for the same period of the three ])revious years was 51. During 
the lot months of Ajuil, May, and June it averaged 27 for 1870, as (!ompared with 31 fov 
preceding years. 

The hutnidity of the atmosphere increased very rapidly about the 11th of June, and this 
rise was quickly followed by the (^orameiieeinent of the mins. The average for the. whole rainy 
season was 68*5, (»r 8*5 greater than tlni mean for the years 1867— 69, T4ie greatest monthly 
mean humidity (74*5) was fur August. 

The means for November and Dwember were very slightly bclow the average. 

The amount of cloud was for 1870 somewhat greater, especially during the rainy months, 

than for the ])rweding years 1 867 — 69. The returns for 
inonn n (. (m . unfortunately not sent in with the same regularity 

and accuracy as might, be wished. 

The rainy season of 1870 was mu(4i less abnormal in its character than those of 1868 

and 1869. The rains commenced abo\it the middle of 
Juiw, a week earlier than last year, and were distributed with 
considerable uniformity ewer the whole rainy season. 

II' tlu» average raini’all ol' the year for the eleven first ehtss observing stations in the plain 
of the (iauges niay b(! t-uken as a rough approximation to the rainfall for the whole of the 
Norlh-W^est Provincios — 


Average for 1H70 
1H<)7 
„ 18(J8 

1867 


454a 

37<U) 

46*50 


inches, 


The rainfall of J870 therefore a])proximates very closely to that, of 1867 in amount. 

In the north-west stations, Jtoorkee, Meerut, and Bsjreilly, the rainfall for J870 was loss 
than that of 1867, but greater than that of .1868 and 1869. In the southeast stations, 
including the proviin.T of Oude, Allahabad, and Benares, the rainfall for 1870 exceeded that 
of any of the t hree provions years 1867 — 69, and in the district separating the two extreme por- 
tions of the province, Agra, Puttehgurh, Jhansic, &c., it was less than that of J867 or 1869. 

The }>mvailing winds in that portion of the Gangetic plain which forms the North-West. 

Provinces are east and west, except in the north pert, where 
they are north-west and south-east. 14iey are thus parallel 
to the axis ol the Himalayas, which thus exert a very powerful influence in modifying the 
directions ol the two great atmospheric currents of Northern India. The easterly winds 
blow chiefly during tlie rainy months, and the west fi)r the remaining eight months. 

The chief exceptions to the prevailing easterly direction of the winds during the rainy 
months (Xicur at Benares and Allahabad, where westerly and soutli -westerly winds are 
occtasionally observed for stweral ihiys, thus showing that the direct influence of the south- 
w<^sl monsocm roaches those places. 

Ajmere is a comjJete except.ion to the above. The south-west, is the prevailing wind 
during the gr(‘ater part of the year, but more especially during the rainy months. Easterly 
winds are the rule during the first throe months of the year. 
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28. Dr. Townsend, the Sauifniy (I'oniiriissioner of the Central Proviiiccs, 
„ , . thus Hujorts on the ineteoroloL^ical olienomeini 

M«teoroloey of the Central Provinces. i*ii i* ^ 

M hicli have coim* under liis observation : — 

In Jaiiiiarv 1S7() Hit* barometric j)rossinv was coiisicb'rably lower liotli ii\ >va;i;‘|)ur and 
,, . . JabaliKir than in the corivsiiondin;** month ot the ))rt‘vl«ms 

year. In the tollowincr montlis, rchriiary to June, il was 
lii^rhcr, th(‘ liio-hcr jnvssnre lM‘in; 4 ‘ most marked at Jabalpur ibr tin- five rnontlis, and in June at 
S'oni. 'riu* pressure was slij^litly h>wer at all Ihret^ stathms in July, and also in August at 
Naj^pur and Jabaljiur. In Se]>U‘inber there was a o-eneral rise in t in* pressure. ]n OcIoIht it 
was higher in Jaltalpur, lower in the other two stations. In ^iovi*inl)<‘r it was o-enerally lower, 
but in December there was u marked rise in the pressure compared with t,ht‘ previous t(‘ar at all 
sliitioiiB. 
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It will ])e observed that at all three stations, in the lirst hall* of the y(‘ar, the 1om])eratuv(‘S 
t»r 1 S70 were very much lieJow those of JSdli; the nn>st marki'd diirereiiee is s(‘en in the 

teiiijicruiiires <.»f Jahalpiir, where in the month ^>1* Fihrnarv and March it was t>^ In 

ordinary seasons the inc'aii tempernlures at Jahulpiiv in the early months are h>wer than at 
other stations even at higher eh‘vations, and this is probably due to delkhait drainag<‘ of tiuf 
locality. 

The level of UuMvater in the jail wells in Fehruary 1^70 was 10 and l;i feed, from tlie 

surface, and over a f*reat part (d‘ tlie basin tin* siib-soil water 
Tci..i..Tul>.r.- by ,»nl,.«.il i„ ,„.,li„yry k.«s..i.s an^voaulifs llu; Mivln.r iinuh luiuvv .-vn. 

than Ibis, but from the scanty rainfall of ISOS ila're was a 
^»Teat diininution in the averaire level of the sub-soil water, and in Man-h and .\]irll I SOO wedls 
-.0) and 1'U feet <leej) liad run dry. 'I'be j»Ti*at diminution in the level of the sub-soil water over tla* 
whole eountvy was jirohahly om* of tlie chief causes of llie hi^lur temj)eralun's through the 
ofreater jiart of the year ; it u a.s not until the sub-soil water liad reaidied its normal le\el towards 
the end of the rains of 1S7U that the teniperatiires erjnalled those of tlie ]»revious M.‘ar. 

'Jhe following show the dilfereiiee in the mean hnmidity in I S]!) eomjiared withJSODat 

,, t he three stations for whieli tlie diU'erenec in tin* leniperature 

JlutUKlltV. 1 I 

was above shown : — 
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Wind. 


Iluinfull. 


At Jabalpur the humidity was hig^hor in every month of the year, with the exception of 
Oecember. The grreatest diirereuce is observalde in the first six months of the year and in the 
throe mouths following the rains. At Nippur during the first six months there wae gn^ater 
ni(>istmv of the atin()S]>here in January, April, and June, slig^htly less in the other three montlis. 
In Novenil)er ag^ain tlu?re was a (*onsidorable excess of moisture at NAgfjmr. At llaipur the 
instruments are not so Iroely expisod as in the other stations. The hyg:romeU^r indi- 
< ates no difference in the moisture in January 1870, compared with that of the same month 
in I SOJ) ; iu other reH|n>cts the ilillerences are much the same as at NAgpur. 

The general directions of the wimls that blow over the province at different seasons of 

the year were descrilwd in my last report. The wind statistic s 
of this province for 1870 have been tabulated by Mr. Blan- 
ford with those of Bengal in a series of charts apfamdcHl to his report, and the directions at differ- 
nit seasons of the year are so clearly shown in them that further remark on the subject is 
‘Scarcely necessary. In Kel»rnary, March, anil April southerly winds were more freijiient than in 
t nrrespunding months ol* iSlilt, Imt in May and the early part of June north and iiorth-wesUnly 
winds were more persistent. The south-west monsoon set in in 1S70, as in the previous year, 
alu>ut the ISth June, and it continued the prevailing wind till the middle of September, when 
llic north’(‘ast monsoon set in. 

The rainfall of IS70 was rather above the average. Tn the latter end of January there 

was a fall of rain which was abundant for the time of the year, 
uistrihiited generally over the whole province; it was not niucii 
aiM)vi‘ the average f»vcr the Vindyau division and the Narbada valley, but if the registers at 
diieholi, Shahpnr, and Atner are correct, it Avas unusually heavy over the western jiortion of tiu* 
.'^atpunis. At the first of these stations upwards of H indies were rogisiiOred in the month and 
at eaeli of tlie other two stations (i inches. Over the ])lains south of the Satpurtls also the raiii- 
t‘all in January was generally much above tin* ;iV(*rage, very iu‘arly a inches having heiui 
I’egisterei] at Bhandani. The stations near the wesfi‘rii face of the Maikal range did not ex- 
|M*rience this fall, hut it was above the average again in the Bilaspur district, west of that range. 
On tile H)lh Fehniary n(‘arly inches were registered at Mandla, but with this cxee])tion tlu* 
rainfall in lA'hrnary was very liglil. In the latter end of March and beginning of April 
thunderstorms Nvere generally frenmuit, and at (lihindwiira, on the 22nd March, a violent hail- 
storm committed a considerable amount of dunuigi* to the standing corn. In May tlio rainfall 
was again below the average. In th(‘ wc<‘k from J2th to the IStJi Juno the monsoon Avas 
ushered in Avith violent thunderstorms occurring over the whole province, and on the 2t)th and 
2 1 si June the heaviest rainfall of t he season Avas registered at the majority of the stations, 
)-artieularly of thosi* south of the Sfitjmras. From this date the rainfall, though not wry hoa\T, 
was eiiiitinuoiis almost without intenaission to the end of July, so much so that in many 
districts the s<»wing of the Kharif ero]>s was materially interfered with. In August the rain- 
full Avas gtoierally light, hut In Se])t(*inber the fall was up to the average, and in Oel.oluT (‘on- 
siderably aboA'C it. In November again there Avas an unusually heavy fall of rain, purtieularly 
• »vt‘r the districts south of tlu* Saipurtis. 

The result of the analysis <d' the riiebwologieal registers for the year 1 870 shoAvs that 

the first ibiir moiitlis of the year, com fiared Avitli theeorrespomU 
«li3riictor ol months of the jirevious year, Avere eharacterized by aimieli 

lower temperature, mon* fre(|nent and abundant falls of rain, and greater moisture of atmos- 
phere. Through May and the early |mrt of June, though the dilfereneo in temperature Avas 
almost as marked as in the preceding months, the mean humidity, as shoAvn by the hygrometer, 
was rather less than in the correspond lug month of the previous year, the efh'et of the greater 
pejsistenee of the north and north-west winds, and the eonscipient. greater infriMjueney of winds 
from the south and south-west. The souih-Avest monsoon si‘t in in the third week of Juiii‘, 
ami tlM‘ monsoon rains were ahuiidanl. 11ie north-east monsoon set in rather early, but lli<^ 
weather nevertheless I'ontinued cloudy. Through October and November the teniperalure Avas 
high l‘< r those mont hs, and over the simlliern division of the province heavy falls of rain occurred 
in Novemlier, Avhieh is uniisiial. In Deeeinher the weather e lea ml, and the temperature fell 
helow that of the eorresjionding month of the previous ^^ear. 


20. Dr. N<dl, Mcdoorologu^al Reporter of tlu' Dimjal), lias favored ini^ 

with I lie following summary of the atmosplKudeal 

Met«,r.I.sy of the Punjab. tlH;' yciir witlliu tUis provinct* 


During the yeiir 1S7() a regular record of rainfall aa’Hs registered as iu previous yi‘ars 
at th(' sudder siatiiuis and sub-eolleetorates of each district, and observations, which eomjirised 
re^'ords of haronnlrie pr(*ssure, hygrometry, bunperature, direction of wind, prevailing- diseases, 
wS:e., Avere kept up at the following stations: — Lahore, Mooltan, T)cra Ismael Khan, Fesliawur, 
Kawul Pindee, Alurrei*, Sealkote, Dalhousie, Loodiaiia, as well as at Bliawulpoor and Ladakli 
;n roo‘ign territory. In most of these stations the records extend throughout the whole year. 
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Tlio following are the reaulis with rogjml t<.> a few of these stations <‘om])are(l with ll).»st' nl* 
former years - 
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From the ahove table it will he seen that, as a general rule, to wliali how<*ver tlien* are 
freqnent loeal exceptions, a rainy eohl seasmi is the |)reeursor <>f a partial failure of rain in the 
proper raining season, and I'ico 1'his is wi‘ll wteinplitied in the. ease of Uawnl Ihinlee. 

In the lirst tive months of the years I Si;7-t»S-t)!) the falls wiav considerable, wlnTras thos(‘ of 
the next, linir namtlis of the same years were inueh below the aver;ige. In IHJI) matters 
wer(‘ notably reversed. A small fall in tin* lirst live months of that year ]>reee<l<‘d a most 
l•opioua fall in the proper rainy season. 

Another interesting point is to be noted, vi:., th<» g(‘Ognipbieal distribution of the rain 
l<»r eaeli year, l^ike six stations at eonsiilerable ilistauees from eaeh other in point of latitudi*, 
thus : — 
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'fhe prei'inling Uible shows, without, any eery notable except ion, that, (he more rain (hi? 
sonlhern ilistriets receive, the le.ss falls to the share of those more to the north. This rule 
would seem to liold good for the monthly amounts during the rainy season Tuore than for the 
annual falls. Of all the cold monllis March would appear to he the most rainy. If much 
rain falls during this rnoidh, little or none falls during the next two. ^I'his was the <‘a.se in i SPi), 
Dellii presents a loeal exe(‘]it iou for iH7b, which was not however shared hy the neigh- 
honring districts, as for example (loorgaon, Ili.ssar, llohtuek, and Sirsa, wherein the fall was 
scanty. ... 

During the first six months in some of the stations a])pro\ima,ting to the great nuamtain- 
<»iis lumndary t«i the north and east of the Province, as for example llawul Pindee and Sealkote, 
easterly currents are IVeijnent during the early ]>ari of the day, a.nd are followed hy westerly 

currents as the day advances. This is not the ea.se, however, 
"**"^*^* in districts more to tlie west. Jn Laliore the currents vary 

mostly from between the points N. W. and NT. IC., so also in .Mooltan, still tiirthev west, tie.’ 
same currents prevail, but as the hot weather approaches there cv f/tcrc a more steady setting 
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ill of ^^outil-^\vst winds than Mt Liihoiv, wlieiv thi> trnm‘!as of May iind Juno are fvoricrall.v 
vorv ViiriiiMo, as indood lliov aro, inoiv L) tlio i*ast of tho pnwiiioo, during- 1 lit* sainomonths. 
In ‘the North-\\ osli*rn lVuntit‘r, with its ^ivat iiiountaiutuiH Inuiudiiry (iho Sulinian niujrr) 
to tin* wost, iho provailinij;* ounonts, jndj»-inf>* from ol)sorvat.ions m*orilotl at Dora lsmiK*l Khan, 
aiv Tor tho fli*st throo inonriis of iho yoar northerly, varying: from holwooii the ])oints N. E. 
and N. W. South-oast winds oonnnonoo to Ik.* itmro oommon thoro in April, and f»-ain in 
iVtxnu*nc*v a>; the yoar a(lvan<*i‘s towanls, indood, the end of St'piemiier. Those soiith-oastorly 
eurrtmtsaiv dollol'tions ol* tin* souih-wosterly enrronhs whitdi ]>revail further to the soui-h. 

The ohan«>os <if ilio winds to more southerly (lireetioiis, as the year advaneos Irom tin* 
hejn'innin^^ to the end ortho hot weather nnmths, are ex plieahle hy the la \\Mvhio,h doterniinos 
the plionninonoii oi tlie nioiisodn (soul h-wt*st) , and tho dt*llootioiis whieli oeeur from this 
nurnial dirootinn are iluo to tho intlnoneo of tin* o;rea.t mountainous Ixuinduries. In the li^ht of 
this i iilorprotation the di'llootion to tlu* south-east, whieh is uhserved in tin* eastein distiiets ol 
the Punjah, is ]dainlv intolli^ihlo. ^ • 

'file followini^' tahlo shows tlio mean temporutun* in the shade for eaeh inont.h, and hkowose 
the annual mean teinporature ol Eahore, l)t!ra Ismael Khan, llawul Pindee, and Seulhute t’or 
the ]>asi lour years : — 
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T:iK'in\^ tlio mean four years, l*iii(lee is roolest by 
jii‘arlv ; Ij:ilin!v (*(»ineH next, but is only 2 “ ooi)]i*r 
: than* Dora .Imnael Khau or Seulkote during this 
' month. 

I The moan in 1870 was greater at all tin* Rtations t h:|n 
: during any of tho previouK yearti for I lie sanuMiionl li. 

I Lahore wais huttefcf in 1><70 f«>r lliis monlli, but tln^ 

. averagi* of iho four yearij gives tin* highest to Soalkoli*. 

I Lali<*ro hottest, tln.'U Lera Ismael Khsiii. tinm Seal- 
' lvot<‘, the lowest mean being at Piinlet*. There are not 
I <|uilo 2 *' di!ferenctOs*lweentlieti‘m]K.*ratur»‘S of the first 
; thro»‘, wliih* Pindee is more than 5 ’ etioler than L.ihore. 

Lahore lioliest, then Dera Ismael Khau, then 
i Sealkote. Pindee 0 '’’;; ooob'r than T.ahore. Doi’a 
Isuuwl Khan luuter than 8 ealkote hy and cooh.T 
I than Jiahon* hy I*"?. 

■ hahore hottest, Pin«le<‘ eotdesi, almut 5 ’ci>oler than 
Lahore, and about. JPo cooler than tin* other two 
i htati<»ns. May was hotter than the eame inojith 
; of the other yt*ars. 

! Sealkote coolest, tlicn l^indee and Tahore, Dera 
Ismael Khau hot test. Sealkote seems to be always 
; eooh'i during this untuth than the other three 
' stations. 

S»*alkote co(.leht. Di'ra Ismael Khan liottivst, <V" 
hotter l]ia.ii Sealkot(‘, l*iiidL*t* cooler than Lahore, and 
Lahore cooler than Ih-ra Ismael Khun. The ruins 
of Course inilueuce these results. 

i Der.a Ismael Khan holfcKt. Sealkote coolest, co(>l<‘r 
i hy lt)“ than Di*ra Ismael Khan, 'fliis is on aeeount 
i of the greater rainfall, greater lieighl and proximity 
: to hills, of Sealkote. 

1 l*imlee coolest, Lulion* and Sr‘.dkote about the same, 
Dera Ismael Khau holiest. Tlie hist station is on a 
lowTr h’vel than the other three, and its Immidity is 
gn?ater, and Unis do<*s not allow* of great daily ranges. 

Pindee coolest., ;ihont 1 " dilfereiiee between tlie oilier 
threi* stations. Pindee is higher above the level of the 
sea than the otUcra. 

Pindee eooh'sl., Lahore slightly hotter than the 
other two stations. 


Pindee coolest. Th(*rc is littlo more than 1“ of 
difforeijce between each station, and the order in 
wliii*h they stand is Pindee, Sealkote, Dera Ismael 
Khan, Lahore, in point of heat. 
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;W). Intoresting and important as ai’o the facts which have hium r(*conled 
Tho quMtion of ooncontratiog HI in- I’cgarding tlic mctcorologj^ of 1870 in the dilferotit 


tormation refirardinK tho motcoroloery of 
India is now under consideration. 


j)rovinces, it must he admitted that tho information 
is hy no means so comjiletc as coirld he dc^sired. 
Allusion has already b<‘on made to the valuable data which might bcj ohtiiim^d 
if the meteorology of India were considered as a whole, and this point luis Jilso 
heim insisted on in former reports. But I cannot ndrain from again urging 
till! very groat imporhince of securing this obj(ict. Until wo arc in a position 
to eonsidc'r tho facts it^garding tho distribution of disease over the nhole 
eontin(>nt of India on the one- hand, and those relating to the meteorology of 
tlie year on the other, we can never hope satisfactorily to study the connection 
b(‘tween the two. Neither disease nor atmospheric influences respect the 
nrtiftcial boundaries of provinces, and any enquiries into great general causes, 
which arc limited by such boundaries, must prove altogether incomplete and 
inadequate to the end in view. The records of tho meteorology of diffenmt 
[)ortions of the country, which are now detached and considered separately, 
require to he taken together and investigated us a whole. Observations arc 
also tieeded over large tracts from which no data are now procured. The import- 
ant subject of tho host means of obtaining a really complete and scientific account 
of tho meteorology of India in each year, and also of recording its correct 
history from month to month, is now' under the consideration of tho Government. 



European 1 
Troops. J 

31. 


SANITARY COMMISSIONER WITH THE GOVERNMENT OF INOl.V. 


ID 


The chief individunl diseases now clAim mon^ special nliention, and 
„ under this head mav he ijieliided Cholera, Small-pox, 

Th« year vim remarkable for the . i t, i- • . e-, / 

few cases of cholera among European Ftivt'rs, Apoplexy, Deliriutu ti’emeiis, Dysentery. 

Diarrluna, Hepatitis, and Venereal diseases. 

The reinarkahle ahsenee of Cholera amoii" the European troops has heen 
already alluded to. Among the men only 19 (5ase.s occurred altogether, of 
Avhich*21 proved fatal, the ratio of admissions and deaths having been 
and ’03 per 1,000. In none of the previous ten years had the troojis enjoyed such 
fretulom from the dist^ase. During that time the eases have varied frtau 2‘3 
per 1,000 in 180C to 37T ia 1861, and the deaths from 137 in the former yt'ar 
to 23'73 in ’the latter. As regards Cholera, then'foris the past year has heen 
singularly favorable. The distribution of the disease both in time and place is 
well shc'mi in Table Xl II. It will there ho seen that the great jirojiorlion of 
th(‘ eases, 39 out of 49, oeenvrc'd in the second group, n(*arly all of these again 
having been at llazareehaugh and li’yzahad. I’ln* lJj)]K:r lh*ovinees almost 
entirely escaped. lOxoepting one cjise at llmballa, and this was not fatal, the 
troops in the Punjab were altogether exem])t(‘d fVf)m attack. 

32. Only at llazarefdiangh and Fyzahad did the disease assume an 

The women and cMidrcn of European and tho out, breaks at tl.eso statimis 

refcimontH also suffered little from tie Will 1)0 JiroSOlllly 0()llSl(l('r0(l 111 lUOrtJ (lolail. 

heforti proee(;ding to rcOatc; wh.at o(!Curr('d in those 
jijaees, it Avill he advisable to glance generally at tin' history of cholera tiinong 
other scetions of the eonimnnity, tlic wonu'Ji and eliildren belonging to 
EuropeaJi regiments, the Native Troojw .and pri.souers, and the general popu- 
lation. The women in ])rop()rtion snlfered more than the men, th(5 tf>tal 
attaeks among them having equalled S’l .‘iiid the deaths 3’(59 per l,0t)0. Tin* 
loss ofufurred eliif'tly at Fyzabad ; tho children wcr<5 more fortunate, then; hav- 
ing heen hut 9 eases in tiic year or I'G ])er 1,000, but all of them provful fatiil, 

33. The Native troops also preserved a remarkable immunity from 
Among Eativo troops also tbo cases choh'ra. In the Avliolo foKie, niiulhering more' 

than 53,000 men and scattered over a very Avide 
area, there aa'cvo in all but 51 ea.scs of the disease, of which 30 Avere fatal. In 
the regular Nati\'^c anny, and there Avere none among the irregulars, tlu' admis- 
sions into hospital from this cause cfpial led 1’3 per 1,000 and the deaths ‘75 — 
a striking contrast to the history of i8()0, in Atliieli the eases of ehohira in a 
similar strength were 341 and tho deaths Among the irregular troops, 

eomjiosing the Centr.al India and J’nnjah Frontier Form's in 1870, not. a single 
man Avas attacked. In 1869 these portions of the NatiA'c .army snlfered Avith 
grc'at scAa'i'ity, there hav'ing boon 202 attaeks and 180 deaths. The gc'ograph- 
i«?al distrilnition of the cholera of 1870, as it afl'eeted the Native army, 
is sliCAvn A’ery clearly in Table XIV of The Native troop s(a*ies, in AvhifOi the 
montlily proA'alenee of the disease is also indicated. It Avill ho ohsei'ved that it 
Avas ehieily confined to the stations of the first group, and that even in them it 
nowhere as.sumcd any gniat intensity. 

31'. Among the prisoners the results were not so favorable. The admis- 
Th- sions hospital on account of cholera (546) 

but Buflured in a few jails, especially in equalled 9’1, aiul tllO deaths (211) WCrO Ul tlU! I'atlO 

of 3*52 per 1,000. Tabh's X and XI of this scries 
shew that the disi'ase Avas pvoA’alont in many of the jails of Bengal Proper, as 
well as in some of those of Chota Nagporc and Behar. At Jounpore there 
Avas a remarkable outbreak, to Avhich reforeneo aaIII ho raiule hereafter. In 
the meantime, Avith regard to thP4 statistics of cholera among tho prisoners, it 
need only be stated gencmlly that the jirevalenee of the disease Avas confined 
To a. limited area, and that the nliole of the jail population of tluj Upper and 
Central ProAnnecs almost without exception escaped. 

35. "J'hc annexed statement shcAVs the number of deaths from cholera 
Within a small area the general popu- wliich Were registered in oach distvlct of the Upper 
, laUon auffored considerably. ProvillCCS during 1870, Rud to IIk'SC haVO ItCCn 

added the statistics of Madras and Bombay. 
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CHOLEllA OF OKNKRAL POPULATION OF CENTRAL AND UPPER INDIA. 

Cholera tlealhs reghlered aviong the general population oj the Jiengal Prendeneg in 1870. 
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(■htdfra deaths registered anmg the general pogulatioti 0 / the. Bengal Presidencg in 1870, — continnod. 
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36. The general statistics, shewing the deaths which were roistered 
from cholera throughout the different provinces of 
British India in 1870, are here tabulated. 



Tin* Registration inclaJed only 17 Towns. 
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37. The general foots regarding the distribution of choh;ra in 1870 arc 

indicated on tho map. It may be said generally 
bntioii of aiHdm in thin Pntidener u* that the disease .prevailed in the eastern districts of 
nhovn on the aup. North-Westem Frovinces and adjoining |X)rtions 

of Oudh; these arc lightly marked and colored pale-green. For the trad, 
extending between this area and the endemic province of cholera, the districts 
of Chota Nagpore and portion of Behar, there arc no mortuary statistics ; but 
from the number of cases of cholera among the prisoners within these limits, 
and from the incidental mention of the disease among the people which is made 
in the jail reports, we know that tho population generally were suffering from 
the disease. In the absence of any information, a portion of this ti-aiit has Ijoen 
left blank. Tho endemic area of cholera, as in former maps, is marked by tlu? 
crossed linos and dark-green color. 

38. At Hazaroolmugh, including women and cshildrcn, there were 30 cases 
pwtieuian of tho ontbnok tt Hon- Hud 13 deaths among thc Euroficau troops. The 

Medical Officer of Her M-ajesty’s 1 07th Ilegiment — 
thc only corps at thc station — was of opinion that “ the disease was imported 
frem the south, having been directly traceable to a party of prisoners coming 
from Furulia on the 7th Juno. The wind continued to blow frem tho south, the 
])revailing wind at this season being west and north-west. Over the whole 
station, and extending as far as the eye could see to thc south, there seemed a 
heavy veil. The barometer kept low.” The first case, occurred on the 2Gth 
June in a child, who was seized while in hospital suffering from an attack oi* 
diarrhttm. A second child of tho same family, who was with his mother when 
ifttending the other child, was also stnzed and died the same night. The Surgeon 
was unable to trace these cases to any special cause. The children IumI not heen 
in the biusaar or exposed to sickness of any kind. On the 5th July a man was 
attacked, and no ex]ilanation could be given of his seizure. On thc 8th two 
more men wore attacked, dropping cases continued to pr(\sent themselv(?8, and 
the inmates of tho infected barracks were moved into camp, seven miles to the 
eastward of cantonments. “The mov<nneni into (a.mj) met with a favorable 
result; tho party w'how'ont out to MeM!roo,and on wliom the disease had evidently 
set severely, did not have a single case after marching out of cantonmeuts. 
The same happy result follow'od the movement into th(? cam]), which had been 
formed just writhin the borders of cantonmeuts; only three slight cases oceumul.” 

39. Particulars regarding the outbreaks w hich occiuTed in other jails will 

Tht diMw« wu ta the thc jail section of this reixirt, but as 

au>rwb«i(h j«a, but appmntir of a the appearance oi’ cholera among the Eim)pean 

troops at Hazareehaugh has been a8crilK?d to the 
arrival of a gang of infected prisoners, the evidence of thc Medical Officer wdio 
was in charge of them may now be conveniently recorded. On the 7th Juno a 
gang of prisoners from the Maunbhoom Jail arrived at the Hazareelmugh 
Central prison. There had been one case of cholera among them on the 
<lay previous, and two were received with symjitoms of the disease. The 
whole gang was carefully isolated at a distance of 600 yanls J’rem th(‘ 
Central Jail. Out of these 49 men 29 are njported to have heen aifecti'd 
with serous evacuations, but only one of them flied. By the 16th June, 
that is the tenth day after the first case appeared among them, the disease 
had ceased. None of the attendants were attacked : — tiases subsequently 
appeared among the other prisonci's. Dr. Coates is of opinion that there 
was no evidence of contagion; no traco of cholera could be found in the 
villages through which the gang had passed. It did not appear in the 
Hazarcebaugh liazaar till the 26th .Tunc. ''In the District Jail, 39 cases 
were reported as Jiaving (Kjcurred between the 4th July and 8th August, 
of which 8 only w'cre fatal. “ No hospital attendant contracted the disease ; 
none of those sent hourly day and night to give medicines or to bring in sick 
men or reports got it. Again, one of the vromcn who passed through a 
prolonged state of collapse, and who was largely purged and vomited, had 
a liaby about six months old wlio was suckled, who slept in thc same bod and 
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under the same clothes, and was often rolled up in the mother’s cloth with which 
she often used to wipe her face, and which was constantly more or less Avet with 
cholera emesis, and yet this baby neither got ill nor even loose in the bowels.” 
“In no case,” continues Br. Coates, “could I find contagion to he the cause 
of the attack or of the sprewl of the disease.” 

40. Including men, women and children, 22 cases and 17 deaths occurred 

among the European troops quartered at Eyzabad. 
^“'^‘"‘cantonaeirtof tlu*ee ycam CholeKi had been unusAially prevalent 

in tlu^ district, and a week had rarely passed without 
some cases having iKjen reported among the people. The number of attaxiks 
had fluctuated much; sometimes they had been numerous, at other times 
lew, hut very seldom had the weekly reports shown an entiiti absence of the 
(lisease. The same remark holds good of tin* neighbouring districts of Earaiteli 
and (londah. During the early months of 1870, two fairs of some importjinee 
bad been held in this part of the country — one at Ajoodhia, the native city of 
Py/iubad, and the other at a place called Dals^e-patun, in the Gondab District. 
Doth wore largely frequented, and in both Cholera appeared. At Ajoodhia the 
(•ases Avorc said to have been few, five or six altogether, but at Dabec-l’atuu 
the fair was broken up in consequenc(j of the sickness. The first known case 
of cholera in the cantonment of Fyzabad was in the person of a sepoy of the 
;i8th Regiment who had been to the Ajoodhia fair. This fair was held on tlm 
Dtb, 10th and lltb of Api'il, and on the 13th this man was attatiked and died. 
On the 20th a woman of the, 2(Jtb Camcronians was seized, and from this dale 


up to the Ist May there Averc one or more cases in this regiment nearly every 
<bi.y. After that date there wi^m only three east?s, one on the 10th May, one ou 
the 8tli dune, and one onthe2'l!th June. The sepoy al)ove referred to was the 


only one attacked among the Native soldiers. 

41. The Sanitary Commissioner of Oudh, who Avas called on to enquirt' 

into the facts connected with the jKirsisteiuse of 
SriSa Cholera in the Eyaabad District, repoi-ted tliat th<> 

to M«ign uiy rofuiM oourso to the (lisoasc bad been very general, and that the villages 
*““■ bad been attacked in a manner which dtified all 


attempts to fix any jKirticular direction for the march of the epidemic. The 
trouutry lies very low and abounds in irregular marshes; in these ns 
spects it has been considered not unlike Jjower Rengal. The draining «»f 
tlu'se marsluis or “ jheels” is opj)08cd by the (!ultiA’’ator8, whose rice (srop depends 
on abundant irrigation, and rice in these ])art8 forms a staple artich; of food. 
'I'he Sanitaiy Conmiissiouer suggests that Avithout interfering Avith the crops, 
the banks of these jheels might be improved and the water retained Avithiu 
more defined limits. In some platwaj it appears that these marshes form a 
continuous chain several miles in length. Proper drainage is no doubt tin* 
great sanitary Avant of the district. 

42. Ilaving stated the main facts rtsgarding the distribution of cholera 


The experience of the current year 
liae 80 far also been very fuvorable. 


in 1870, it may be mentioned that so far the (ex- 
perience of the current year has again boon very 


favorable, especially as regards the European tiwps. 
Tluirc has been no epidemic, and the solitary attacks Avhich have taken placsc 
have been few. The occuiTeuce of indivldiuil cases however at Allahabad, 


Cawnpore, Lucknow and other places has given cause for great anxiety, lest 
tlmy might prove the forerunners of an epidemic, the more vigorous manifijstu- 
tion of which is to bo feared os the season advances. So far these fears have 


fortunately not been realized, but it is important that the cases which huA^c 
occuiTcd should not bti lost sight of in connection with the history of any 
subsijquent outbreak. 


43. Dr. Bryden s memorandum on the cholera of the current year, up to 
„ , , . , the latest infonnation, copy of which was submitted 

inuretti^ Sw" h^r» rf* isn to the Government on tlic 6th of July, is of much 
rf* 8% *”**”“* •*’•**” interest ; and cvem if the conclusions at which he 

has aiTived should prove to be incorrect, the tacts 
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wliich lu; vocords are well worthy of attention in studying any suhseqiKMil 
(lerelopnKmt of the disease. lie regards the phenomena of tlie last 
of May in 1871 as analogous to those of the same week in 18(Jl) wlnni \ imve(l in 
their epidemic aspects, and considers the facts important as illustrating tlu? 
passing of the shadow of an epidemic over an area. 

On the 27th June ho wrote as follows : — 

111 writing of the* Huceessive epidemics of cholorii wliich have ap]K*ared over N<»rtlierii and 

Central India, 1 liavi* luul oecasion many tim(*s to r<‘cur to llie 
liolcra ftignifieanco of a choh^ra recognized in passing over ilie j»Iat(*au 

of (^hota Njig[ior<*, afkM* breaking thriMigli tli<* limits of the 
jH’ovinee of < *1 ah *niie cholera. Thus, when the epidemic of the spring of J SIJ.S showt‘d itself, wt* rea- 
soned from t lie fact of its appearance in this loealify that a new epidi^mic movement lind oecMirred. 
Or to go l)aek to the e]>ideimc premling that of 186S, the attnek on the Ironjis at lluzaree- 
liaiigli, and tlie immediate (M*eu])ation of Behar and the valley of the (ianges in .Inly was 

significant to us of the fact that a great body of cholera, the sanu* which formed the mater ics c»f 
the (‘pidcniic! of Northern India in 1SG7, had issued forth from the endemic an*a. 

1 wish, tht‘rofore, to call uttimtion to the harts of 1870, sliown within the same* provincial 
area, in eoiimndion with tlu* manifestations that may jiossihly oeeur in the present year, in 
a<*cordaiice with paralhd history. 

The history of (holora over IIp]»er and Ciuitral India in 1870 teaches us clearly that tlie 

material of the epidemic of 1S()S-(I0 wa.s dead or removed 
The fholern of n new eiiulcMnie, and beyond our frontiers, except, in tlu* t ract. hemiiR*tl in i>v the 
0^0^' “’’' ’^^ Ih-tiialayas on th.- north, l.y tl..- Hue- of SO” E. Lon^r. ..u 

the west, liy the line of tlu* (logra on the south, and hy the 
districts of tlie Benares Division on tlu* east. The rc'gistratioii for districts west of this tract 
wliii'h shows cholera as existing, is not to be (!redit4*d to tlu* (‘xtent C‘xhibitt*d ; and were it, the 
case that the d(*at.hs recorded did o<*ciir, the wcurrcnce would have no im]M)rtanc<* in the pn*sent 
ciujuiry. From the iiuli(?ations given by our types, we know that, a few eases of cholera did 
occur (*arly in J s70 in Meerut and the iieighhourhood. .h'or (‘ven among the J‘airojx*tin troo])s 
two (‘as<»s of eliok'rii were treated at Tlrnhalla and ]\l<»enii in April, ajul in April and May three 
i*as(‘s were fatal fo sepoys in tlu* same districts. The oeeurn*nee ol‘ tliose eases, howevc*r, seems 
fo im])ly merely t hat the e}>idemic of 1 8(19 was proviiieially renewed U) a trifling extent at the 
><eason when revitalisation was due. 

'Jiu* signifu*au(?o ol‘ the eliolera to which 1 shall now allude is, as I conclude, very different; 

and the phenomena to In* sought for are those not of a 

Cholcm of July 1R7(» wan an iiivad- but of a new aud moving cholera of a fresh 

clioliTa. . , . ’ " 

epideniu*. 

llazareebaugh had no Euvo]>eau n^giment in IStiS, and, therefore, T lake the cjudemie 

])lienonieua of iSOtj to show the ]>arallel with 1870. And 1 
do so the more readily, bceuuse the paralh*! events ttaik pla(*e 
in ihe same month, and hecause the areji affected was, as far as my knowledge goes, nearly tlu* 
^ame in each of tlu‘Be years ; and also lH»eause the appar(*nt hiusc of departure in the endemic 
•egioii in June 1870 was the same as in June 1800. 

At pagi? J S9 of my original Cliolera Keport, I have shouTi how the cholera of the last 
veck of June 1800 came down u])on the jails of the Behar Freviiu*c*s; aud }»laciiig the jail table 
or 1870 hesidethe same table for 1800, it is ini possible for us not to recognise that oiuf and the 
lamc phenomenon was present in both years. And in the eiise of lhiro]>ean tn) 0 })s the parallel 
lolds prtMUsely. The phenomena of the outbreak in Her Majesty's 107lh at llazaret*baugh in 
luly^ 1870 were the boniologue of those sliown in the ease of 1 1 cr Majesty's 27 th in July IsiUi. 

I am not S|)eaking of the relative iiik'iisity of the eludera of* these t wo years. Judging 
„ , ^ . from the strength of the individual (uitbrcaks, the inferenee 

Rclat.vc.nt.n..tjofU.otwocp,de,nte.. naturally tl.at the hody „f oliol.-ra ,T..Hent over tlio 

irca in 1800 was much greakr in volume than the bcnly epidemically spread in July 1870, and 
ve might conclude that the ])heuoTneiia to Im^ shown after revitalisation in 1871 would he 
iroportionately mild in eharaeter. But 1 am not sure that we shouhl he right in drawing such 
I, conclusion ; for in investigating the ehaiuies of invasion and intensity, the covering ol’ a 
geographical area hy an apparently weak hoily of cholera is not always a correct index of t.lu* 
trength of the outbreak which is to follow, as the events of October and Noveml>er 1 80C in 
Jpper India proved. 

Evropean Troops, IIazarrebwgii. 

Ckolera Admissions, 


PHiulIfl in .July 18G8, 


I 18G6, TTt»r MigeHty’s 27 th | 
Ueginifnt . . . 

' ]H70, Jlor MiijoBiy’s 107th 
Kegimetit ... 


Illy. 

6 

18 


Augutt. 

12 

2 


SpptcTiibor. I 04-liil>or. 


Total. 

19 

21 


0 
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The case in October 1870 was a mild one; Init at the same date three men of the i3nl 
Battalion, Rifle Rrij^wle, at Dinapore, were seized, and all of thest? cases wen^i fatal. This regi- 
ment Inul also two cases in July, while the Hazareebaugh regiment was aHected, and the women 
and children suffered a month earlier, at the time when the first evidence of epidemic invasion 
up[K*ared. 

The result sliomi in the case of the jails indi<*nles a wave of cholera extending from 
(»ooprH]')iy of iho cholor.i of July the Cyoast ol the Ray of Bengal to the Oanges, and this 
1870, MH Kliown by ibo aflection of tbo w^as also precisely th<^ iiidieatioii iii 1800. 

.jnil pnpulutiun. 

In llie earlier months, Cuttack, Pooree, and Midnaporo were covered ; and with tlic* 
rtMiewjil of the strength of the spring eholem after the middle of June, the evidence of epidemic 
advance to the north as far as the Ganges became manifest. 


I’urnllel of 180G nnd 1868 iii the 
Bttiuo area. 


Jaius, 1800. 
C/iolcra Aclmismuft, 


MiiluHporo 

R'lliiHoro 

Cuttuck 

Pooreo 

Chy(?bn8Ha , 
llaucluH? 

H azaivulMiu^li . 
Moiigliyr 

(lya 

J)«"t‘gah 

Arrjih 

(^humpanin . 
Mozunerporo . 
(■hupra 
(»littzoi‘j)oro 
1 IkfUuri'B 


Peb. 

Mnrch. 

April. 

May. 

Juiu*. 

July. 

AURUBt. 

Sopt. 

October 

21 

0 



13 

2 





22 

23 

1 

33 

3 

6 

2 



H 

ii 

3 

GO 

3G 

42 

31 

\ 


14 

... 

3 

3 

1 

1 

2 

2 


26 

1 

48 

15 

26 

20 

2 

6 


... 

1 

... 

1 

... 

iiw 

22 

“*1 

. . . 


1 


1 



11 

• • • 

... 


3 1 

0 

1 

. . • 

1 

32 

• •• 



• • « 

... 


... 

IG 

3 

2 



13 

4 

... 

... 

... 

22 

8 

... 


2 

... 

4 

, , , 

13 

61) 


... 


... 

... 

. . . 

1 

21) 

3G 


i 7 




1 


1 

' 17 

"2 




1 



*72 





1 ... 

1 

*2 

"27 

47 

1 ’ 2 


*‘*3 

... ] 

1 

! 


• •• 


... 1 

... 

... 
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Jails, 1870. 
Cholera Admimons, 


Midiinpoi’c 
RuiuBoru . . . 
(Jutlavk ... 
PiMm'o . , . 
CbyelmBsa 
J?Hnchee ... 
llaznrcebaugh 
Mongliyr 
Ij Rhaugulporc 
Oya 
Patna 
Arrab 

iVhree Ghat 
^ Chupra ... 


Judo. 

July. 

AnguBt. 

H 

3 

1 


44) 

*3 

i 

G 

1 


*7 

*3 

3 

60 

18 


••• 

*1 

f •• 

2 

12 



1 


47 

•*> 


... 

1 


Septciiiber 


The siTnullaneous ap]»euranee of cholera in all of the jails of the area means that cliolera was 
epidemic universally within the same area at the same time. 

Cholera of ibc endenue urea in ibo Cholera was epidemic in the early sjiriiig in the south of 

Bpriug of 1870. the tract. 


As early as January, cholnn is reported from Ihe south. With reference to a few cases 
which occurred in the jail, the Civil Surgeon of Midnaporc writes: ''Cholera prevailed in ii 
village about two miles from the jail, and a few sjwradic eases occurred in the bazaar.^' 

The Civil Surgeon of CuttaeA' writes in February : " A few coses of cholera have been 
vt'poried in the town and district.^* And again in March he writes : " Cholera is more pre- 
valent in the town and district.^' 


In March 2fl0 cholera deatlis were registered in the Balasore district. 
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But it is the monmon j^vitalisation which T have shuwn to occur in this area about tin- 
. 80th June, which chiefly coiuierns us, siiKiO it was suliscquent 

n-vitahsationthat the epidemic wlvance to the uorti: and 
west (K?euiTed. By the 2 Uh June we have evi(l<ui<*e of th<* 
general infectiou of Chola NagiM)re, Hazareebaugh, Beiiar^ and the south of the Slialuihad 
district; and l)y the first week «)f July the cholem was opideinic!. The following extracts show 
this universality of distribution and the culmination of the invading miasm. They are taken 
from the montldy reports of the jails. 

In Pooree, cholera was epidemic in the end of June, and Ihe report for July says : Cholera 

Kvitltfucc of renowf*<l vit 4 ility mid cpi- has been prevalent throughout the district duniig the 
duiiiid fulvanoo. month. 

In June the Civil Sur^^^on of Cuthick again reports the prestmcc of cholera, whi<!li, he 
says, was confined almost entirely to pilgrims j)ttS8iiig through to Pooree. Tin* jirisoners were 
attaciked in July. He writes : A sharp outbreak occurred at the (Jose of tin* month. The 

disease was present in the neighbourhood of the jail and other parts of the town,^’ 

1'he Civil Surgeon of Midnapore writes in July: Cholera is epidcniie among (he surround- 
ing i)Oi)ulation,” 

Passing westward into Chota Nagpore, we read — 

C/iti(!bas8a, June.-^^^ Although there was an outbreak of cholera in (he town, the jail was free 
from it." 

Jianc/iee, Jnlj/. — '^Tho month has heen very unhealthy. Bowel ('om])laints and cholera 
cases have been numerous. Cholera has been prevalent in (Ik^ bazaar n(*ar the jail." 

llazareehaugh^ June, — Cholera has prevailed, but in sjioradie eases in the neighbourhood. 
None in jail." The great outbreaks eoinmeneed on 5ih July. 

Simultaneously the ch<)h‘ra was ejmhmiic over the Paina district, hut we have no remarks 
in the Jail Return, the Civil Surgeon having ditnl from the (Jiolera on the 11th July. 

At Dchrec Chat, on the Soane, the coolies and prisoners employed on the irrigation works 
\^re atiaeked, cholera first appearing on 21th June. Civil Surgeon wTi(^*s in July : 

The disease has s(>rcad and is in active oimration in the surrounding villages. I hear that the 
deaths have henm very numerous, and that the inhabitants an^ (fontemi>la(,ing flight." 

In seeking to eonneet on the cholera of the endemic area with (hat invading to the west, 

it is interesting to note (hat the outbreak in the Moorshed- 
abad Jail, in which 27 eases occur ivd, began on the same day 
on whi(?h the regiment was attaelunl at llazarcebaiigh.t 

The phenomenon of the re-a])j)euranco of the cholera in this locality is also parallel as 
regards the date of renewal. In his annual re]K»rt of the Moorslu'dahml Jail for 1870, 
Dr. White writes: “ Abou( the 15th June, the disirlct was all hut free from cholera, and tin* 
Nalive Doctor who was simt for the purpose of attending ehol(‘ra in (Ins district, was on llu' 
point of h(*ing sent back to Calcutta, when, on the 20th, the disease was iigain repor(,cd as 
being prevaleii(.."J 

We know (hat tl»e Beerhhoom district also was affecled by eliolera at the same time. Tin* 
iinperfeet regis(«ration shows, how(‘ver, a (otal of only 110 dt‘aths. 

In the invasion of July the dates of the jail outbreaks were as und(T: 

DatrK of jfiil niitbrenks the , 

culmiiiiiiiou of ilie iiivudiiij^ diolmi. 


Ouibrenk nt tbo PHmo (Into in ilic on* 
(loiiiic urcu in tb(' jail ot Moondicdabiut 


Pooroo ,, 
ruti:ick 
Midnuporo 
Rnuoheo .. 


July 2iid. 

23rd. 
„ 2'I.Ui. 
„ (itli. 


Prhroc (Ibul 
} I a/arrfbo Ufifb T liwl rid 
il.*i/.HriM*))aii^di CViilml Prison 
Pa(im 


July 


3rd. 

]r>tb. 

21st. 

25(h. 


A few eases occurred in the Midnapore jail between the 10th and 17(h June, marking the 
1 n 1 earliest appearaiitre ot* tin* renewed cholera ; and nearly at tin' 

,n«ildiug tU SmTniSh! 'prinonM-s 

marching from iMirulea (o llazarecbaugli. Dr. Coates, ol 
llazareehangh, nJates the history oi* this ease as follows : 

“ Cholera first appeared in a gang of 49 transferred j)risoners on the day l)efor(i they 
arrived at Hazareebaugh, namely, on the fiib June. All were jdaecd in a hospital built the year 
previous lor ebolera i)£iticnts winch had never before been (x^mpied. ^flie hospital is 550 yard.'' 
north of the jail and is surrounded by a deep dit.ch. Isolation was as carefully observed as possible. 
No oommimieation with other prisoners was allowxni, and special men were set ajiart. and kept 
with them io convey their food and utUmd to tliem. Of the 49 thus placed in rigid quarantine, 

* 111 biH Aauaul Jull Uopert foi* 1H70, tbf Civil Siirf^wm of Pooree RnyH: ‘^Kpidoniic ebolera opponred iu the town 
on the 14th Juno and ateudily increauod until the 30th July. It quite diBoppenrod by the end of August.” 

t In the 107tb. the last (b'lilli oeeurred on the 20th July. In the Moorsbedubad Jail, the lai*t easeH oeeiirred on the 
23rd, and in the Deliree dang on tbn 25th. 

t Since writing the above, ebolera Ima re appeared at Mooi'Hboduliad at the same date in 1871 as in lb7o, and 
Dr. White has fallen one of its first victims. 
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two were admitted into hof^pital, of whom one died, and twenty-seven had soroiis evacuations 
between the 7th and 15th. The seizure last.ed ten days, and affected 29 out of 41) men. None 
of the att^endants the disease/^ Dr. Coatios continues : 

** The cholera originated on the inarch here. No trac’c of cholera could, however, Ix^ found 
in the villages through which tlic men passed; nor did cholera appear in the bazaar of Ilazaree- 
baugh till 25th June/' * 

From special rejiorts on this cholera, I might enter on further details regarding the fsicts 
(»f this invasion. But my object in this memorandiun is t(» grasp the gtmeral phenomena with 
reference to the anticipations to be deduced from these regarding the geography of cholera 
inlH?!. 

It is right to state that the meteorology with which the invasion of the last week of 

June occurred was preciselj’^ such as was to he exjwcted. The 
medical officer of Her Majesty's 107th Regiment doscrihes it, 
asheobserveditat llazareebiiugh, in the following sentence : — 
The wind eonlinued to blow fi*om the south. Over the whole of the station, and as far 
as the eye eonld see to the south, there seemed a heavy veil/' 

It has been suggested that I am in the habit, of mistakitig the law of eulminalion for 

the law of movement, although, in truth, I have weighed 
every m)i>earanco of cholera with reference to this very jwint. 
When in Och)ber 1806 cholera appeared in isolated cases on 
il)p northern epidemic route, 1 stiiknl distinctly that this cholera was due to re-a])i>ear about 
30th April in 1807. I drew no such inference from the geography of the c])ideniic cholera 
of 187(1 regarding cholera in Northern India. 1 looked, as 1 was bound to look, following 
parallel history, for inoveineiii in October and November in the districts south of the Jumna; 
and as it did not o(renr, my statement made last year was that the onward advance of tin* 
eholeru of* .Inly 1870 was due in the last week of May 1871, and that all our agencies should 
be set to work to detiMinine the fact whether or not epidemic advance into the western division 
of the ejudemie area would take place in the last week of May in J871. Having no evidenw 
of movement in JS70, T did not anticipate the a])p(‘aran(a* of a wcsteni cholera in April; 
and my assertion was that the phenomena of the cholera of the last wwk of May would be 
those* of a body of cholera in wotum. 

The presen(*e of cholera in volume in the Behar Provinces prepared us to exj)oct it) 

the valley of the Ganges the manifi^stution of a spring 
cholera in 1871, having its base and origin in tin* cholera oi 
July lS7U.t 


Metoonilopv ucconipanying; the iiivii- 
sion of the laat week of June. 


Anticipuiiou for 1871 to bo deduced 
from the epidemic histoiy of 1B70* 


Spring tnaiiireHiiiiiou of the cholorii 
of thi' sMioe opulcmic* in Kanern ileii^d 
iuid in the llHiigHie DifltrieU in 1871. 


Deaths from Cholera registered among the general population of the Benares and Allahabad 

Districts in the earl// mouths of 1S71. 



January. 

ri'liruar}'. 1 

Muri'li. 

■April. 

1 May. 

Ohazooporo 

1 

1 

1 

50 

29 

Ibnai'cs 

2 

R 

28 

270 

108 

Aziiiighiir 


2 

1 

12 

:u. 

,foun|)(iiv 

2 

J 

T) 


11 

Alirzaporo 

2 1 

1 

2 

30 

43 

Allahabad 

4 

1 

8 

44 i 

40 

Futtrhpore 

1 

... 

:i 

2 

3 

Cawiiporo 

J 

... 


8 

114 


The statement given above sliows the tendency of cholera to become ejtidemic at the 
normal for this situation. The monthly n^ys^rl, for the North-Western Provinces for 
May staks: Cholera threatened to become epidemic in the Benares and Cawnjtore Districts, 
but did not. so establish itself." 

Ihe Sanitary Commissioner for the North-Western Provinces forwarded the following 
staieinent on 3rd May : 

In Benares city, fm 39th April, 7 and on 30th, 9 died," 

In Jounpore, on 3Sth April, 4 died, and on 30th, 1 died." 

* I havo thought it worth while to jjivo the dotAiU of this riwo, Iwcaiwe in hifi report on the outbreak in Her 
Majosty’ii lOTth rtei^^'iuient, the mc*dic«l oflicjt'r makea the aiatcniRnt that the nholora waa introduced into Hazureohongli 
i>y Ihia* ganio:. Tin* uiiiveraulity of cholera over the nrua nffocted in the week in which Her Majeaty’a 107) h waa iittnck* 
cd, prechidua the idea that tiio apponrnneu wna due to human intercourae ; and no link of conuoctioii botwocn the 
cholera of the jail and of the oity or dietrict could be found. 

t A ataienmnt roinpilod from information received in the Office of the Inapector General of lloapitalN, Her 
Majeaty’s Indian Army, just iHgucd, reporta cholora aa piT^'ailiiijPf generally in tbe diatricta of the Rehar I'rovinccH in 
May ainl .luno. And on the oppOHtie margin of the endemic haaiu, cholera is reportotl aa aeyerely epidemic in April 
in Dnrcii and liungpore, and throughont Lower Aasam — a phenomenon to bo ex]>ooted in accordance with past 
hiptorv, • 
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1’he clioU'rti of a new oftideinic in 
the (>uii;;etic dititrieU. 


In A^Iklialnul, on 21s(; April, 8 on 28nl, 1 died, and on 27tli, I died.' 

“ Two casoH have oecurn^d in Cttwnj)orc cniy.” 

No mention is made of cholera anywhere north of AlIahabiMi, excejit at ( Jawn]>ore/' 

Our indices sliow infection at the same date at Allahabad. Ou 21'th April, a band boy of 
the lOlih was attached and di(.‘d; and cm Ith May two frcish eases — a man and a child ™wen* 
rt»ported in the same rc?j*fiment. 

Judjfinff from the ju?arly absolute immunity whicdi the troo])s in the (iiinf»‘etie province's 

and Ouclh onjc»yc^d durin*^ the monsoon season of ls70, we c*aii 
havci no hesitation in relcrriny; these erases to I lie cdiolera of a 
fresh invasion, and thc*rofore wer are not to expc'ct immuiiih 
ill licnares, Allahabad, Cawnpore, or Oudli in the monsoon scnison of 1S71. And already 
various indications, afterwards relerred to, have been j^iven tJiat the wave of cdioliM’a lias extemd- 
ed up i-o the limits of the eastern division of the t‘pidemic? area. 

1 shall now investigatA? the hurts n»<*;ardin|^ the eholera of the epideinie highway leading 
Tho ch<)Ura (»f thij northern 1‘induuuo to the West and ink) Northern .India. — a eholera which we 
of Miiy 1H71. exj)c‘crt to fiiicl new and invading in thcr last week of Afay. 

It is ])ossi bier that with the movememt ill the east of the last weet of April, sonar cholc'ra 
may haver been jirojecrtecl far to the wc'stward. Dr. Moore reports the appearance of a erase on 
27th Ajiril at lianswarrah in llajpoolana. A sirond eraser was admitted into the clispciisary on 
1st Mav, and a few attac'ks oceurred in the town at the same date. On the 2n(l May, twn 
1‘nrtlier "castes wc're reportcrcl from Rajjuiotana, one* from l)c‘eg, the other from Koonih(*re. Two 
easers, ending ill m'oveiy, werc^ reported from Bliurtpore on th<‘ isth and ;!8rd May. The* 
|■c*gistra(ion of the Punjab shows three fatal eases at Ibrwarecr in (rooigaon in April. Tlii.< 
is the sum of our inibrmation up to the* last weerk of May. 

A ease ocrurring under my own observation at Simla in the last w<‘<‘k of May (2sili May), 

hrcl me bi ecmehide that thc‘ aura of a moving crholera had 
Auru nf nn iiivndinjr iiassed ovc‘r Northern India; and, suhsecpienilv, the truth 

• in the lust week ot May. • i • e i i 4! i e ai 

01 this c'oiicMiisioji was c'onlirnic'd by the reports ironi otneers 
furnishing independent stateincrnts from Jilferc'iit parts ol‘ the area aflecb^tl. 

— Telegraphic* message to Quarter AI aster (i(‘neral, claknl 1st Juiu* : ‘^Onesejioy, I7th 
Native Infantry, died of cdiolcra on 2Sth ultimo. Auoth(‘r takem ill on 80th, is recovering.” 

lifuui/tore^v.ixjvia cholera cuiscs on 20th and 301 h May, and 1st .luiu*. 

Ajmere, — Dr. Moores wnates cm Oth June : ‘‘ The ('ivil Surgism of Ajmere mentions in a 

letter, reecdvcMl to-(\ay, that- he* has had a ease of c*hoh‘ra in the city.'' 

Gwiilior . — Cholera api»eared in t.lu? Lushkur in this weedv. 

yl(/ra , — Dr. i'ilelier writes: Hie first casc\ of eholc‘ra oec:urrc‘d on the 20th May at the 
(iovernment. Dispensary, and there could be no doubt about it.” 

GoorgaoiK — Cholera was rejiortocl in the (loorgaon district this wt‘ek.^* 

1 have very often remarked that it is not intensity that we e\]n^et in such a movenumt ; 

. , , what we want is the simple ewideuce of the covering of an 

ImpoHiincc (a tbn of thw a i • r i r i i i i 

(ihokro UH thiii of U now niul invading area. And this fresh appearance of eliolc*ra, over so large and 
qiidomic. SO counecksl an area, lc?aves in my mind no doubt of tin* fiwt 

that in this week the iiortheru epidemic highway from Choia Nag|)ore to Ajmere was swe^pt 
by the aura of the epidemic* apjiearing in July 1S70 over Choia Nagjiore and Pcluir. 

In the same week eholera became epidemic in (Wnpore. A woman of thcj 1-] tth Regi- 
ment w'as attacked on 8(lth May, and died ; and in l-lu* 
week ending 7tli June, t)8 deaths were rejiorkHl in the city 
and sudder hazaair. 

In the same wc?ek, the Sanitary Commissioner for the Central Proviiuvs n^poris the first 
Cholera of ilio RHine week on tho ajiiK'aruiuje of eholera in tlm area, under his observation, lie 

soiithcrn epidemic highwiiy. writes, dating May 81st : 

** T have the honor to report that during the past wc?ek or ten days rc^pm-ts of cases of 
cholera cxicnirring in different parts of this provinc»e have lieeorne rather frcipient. 

“ On the 17th, a man was atku'ked at the railway sUtioii at Jubbulporc?, and died the 
same day. 

“ On the 2()th, a report was ri?ceivcHl at the suddiT sbition of* Wardah that four ease.s 
of cholera, one of wdiieh jiroved fatal, had occurred during the previous week in a village ol 
tliat distriet. The first c ase oeeiirred on the 18t.li. 

“On the evening of the* 28rcl May, a cavil prisoner in the Nagporc^ jail was att:u*kc'd with 
cholera and died the next day. lie lielonged k> the city of Nagpore and had bt^eii imprisoned 


Cholwiu of Uh* hhiiu) week in th« 

eiiNt. 


* On wferenre to the Civil Surgeon for tletnil» roirardiiig theRC cuRf R, he RtatcR that ho helievoH iheui Lo have been 
ruRoa of diarrhma or dytionti*ry .ludgiiig from tho fact rd* thu appearance of cholera in Delhi, nhurtpore and Agra m 
tin? Ranu! wei*k, we are not bou nd to accept this couclusioii. 
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lor (It'lit <m ilio pn*vi()us dav. Ycsterdiiy, the SOtli, 21 oriminal pris'mi^r in tin* jail was atbiekrd 
with cholera.^^ * 

1'he Ontral rruvina^a (hizcfte for ilu* wwk ending »*Jrd June notes eases of (jliolerii in 
the city of Nagpore during the week. 

AVo liave not ytd lln^ link connecting on the (fhoh'ra of the west with that of the east 

in the last wt‘ek oi‘ Alsiv ; hut the fact is not the Itss certain, 

--i «»■ ;i,e N,.rii,.w,.w., l■r„. 

Vinces luisreporttnl the invasion ot the iMittehpore and nainla 
distih^ts in the first week of June.t 

(Cholera certainly gained strengtli about t(‘n days since. Two eases liave been iH^ported 
Cho]«r»i vwy i^onnral lietwn«u ifith froui Agra ou Ibth and 17th; and cholera is said to have 
iiimI 20 th Juno, uwiojr probfthly to the* (Mtcurred ill JA village ahfuit two railesfroniMorarCanton- 
. Iiiinhmtion of th« d»ol«ra liiHiributed meiits. A telcgniiii, dated (ho ISth, reports the seizure of ji 
111 tie n.Htwee o * iiy. scpoy at Cliuiuir. A telegram from Hazareehaugli annoiinees 

the death of a woman of Her Majesty’s (58 rd Regiment, on the 1 7th, and a se<!ond fatal ease 
<•11 21st ; and on the same date a soldier of the lOIlh died at Alhdiabad, and a Stall* Sergeant 
at Jjiieknow on tlie 18th. 

The ])raetical dcH.luetion from the fiM'ts enumerated in this rapid sketch is that the (holeru 
OonrliiHion epidemic lias eovoreil the (lungetie provinces, and 

luis shown its presenee also in the Central Provinces and on 
tiu* Northern epidemic route, and that the season is upproiwdiing wlu»u a eholeni so distril)u(i*<i 
may la* expected to beiunne vigorous. 

It is ])rohahIy true that we may often anticipate the d(‘gree of severity of an ejiidemie 
manifeshition of the monsoon season over an area by the stn*ngtli or iinivi*rsalily of t.lie 
phenomena of tlie spring choh'ra, that is, by the history of tin* diolera of April and May. 
But 1 believe that we may often he deceivinl in making such an estimate, and that it is lin* 
safer to recognise merely the hMuling laets, and to he prejiannl to act on the presumption that 
an outbreak is to be <?x|KHd.(‘d at any time b(‘twmi July and the third week of Septemh.‘r 
within the area known to be alfecttMl. 

I can offer no ojuuioii regiirding the strength of manifestation to he looked f(»r in July, 
August, and Sejiiemher. 

J think it right., howwer, that this siatemimt of the fael.s observed, and the relations of 
tlie existing eholeni as 1 read them in the light of parallel history, should now be jdaecd on 
record, in order that if cantonments be(?ome alfeck*!!, the all'eetion may not he atirihuted to the 
<*usn}d introduction of cholera. 

It. Tw'^onty-ortf' cast's of Sniall-pox (Krurrod among European troops 

during 1870, and of these six wen' fatal ; ratios 
Small-pox was little prevalent during adiuissious uud deaths liaviug tx'f'ji *0 and *18 ])«'r 

1,000. These results cnmtrast viu’y IHvomhIy with 
those, of 18(59, vvlu'n Small-])ox, in common witli the other e.hicf disi^asi^s, was 
so rife. In that yiw llic' admissions equalled IVS, and the deailis - If) jx'r 1,000. 
Eor the ten years, 1800—09, tlu' average annual dcalh-rat(‘ from this (%*uis(' lias 
l)('('n *05 pi'i* 1,000. The statistics of Native troojis and jirisomu’s show a simi- 
lar diminution in lln^ jm'valence of suuill-]>()x. Among the former there W('.n' 
TiJ) cases and 5 deaths, or a proportion of I'o and '10 ])er 1, ()()(). Among the 
latter, out of 75 attacks 8 jiroved latal, tlie ratios having been 1'3 and 'I t jx'r 
1,000. The distrihution of the few cases of Small-pox among Europeans is 
shown in Table XIA^. At Meerut there were six cases ; at none of the other 
stations did the mimlier ('xceed thrc(*. The (mtire ahseiUM? of the dis(?as(’i in tin* 
four mouths, July to Novemlu'r, is worthy of notice, and altogether in accordance 
u'ith what has hc^en previously observed. Neither among tlie women nor (diil- 
dreii of liuropean Regiments did a singh^ fatal case oi^cur throughout tlu 3 year. 
'rhi*ee Avonuui and two childnm were attacked. 

45. 11 is inlorc^stiiig to compare tlu' statistics of Small-pox among 

Among the general population amaii- froops aiid iirisouers mth t-hose of the general 
pox very much lees prevalent than in * , , . ' ^ 

Iseo. population. 


* TIu: fiiBt c.:rph in the Himila dwtriet wm* rogintcrcd on UHli, ItUi, iiiid 16iii Jiin**. 

t The Civil Surgeon ot Nngpore notes iig a reinarkiihle fuel that the llrut ease in his jail oeeurred Hiinnltiineuiislv 
with tho coiiunenrenient of the great outbreak in the 18th Hnasnrs at Secundrahnd iu thn Jieccan. The poaMibllity of 
ihe epideniie roiineetion between this eholern nnd the ahndow projeeted over tho Centnd Froviu rea in this week Hliould 
Hot hf lost aight of. 



Eunpeaal 

Troopi. J SAXITAKV CDMMI.SSTONEU with the fiOVKllXUlEXT OK INDIA 


ll 


The results whiijh have hoen compiled in Ihe followini? statement show llml 
compared with the terrible mortality which it oceasioiK'd amim^ the people in 
1869, Hmall-pox in 1870 was singularly dormrtnt. 
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•M5. Tho excossivo provalpnoH of foyers within a (jertain portion of Uk* 
Fmr. whi«k h .4 i..en unusually pra- countiy ill 1870 has been already adverted to In 
\aient in 1669 caused iiuii rraator sick* -] ^({c) the troops lit iiiaTiy Stations lu tlio third, 

!;“U%.“n°'h.gtr’'ru"int;T.« lourlh and Hftli groups suffered much, and in most 
sinea isBS. of tlieni during the jiast year the sickness pi'ovailed 

with even greater intensity. 'I'he admission rate for this one class of diseases 
in 1870 was 831 per 1,000,* a higher ratio than that of any year since 1858. 
In 1858, when the troojis ivere much exposixl in the field, the admissions from 
this one cause equalled no less than 1,442 ])ev 1,<100, hut they took placid 
I’hiefly during the heat of May and June. From 1850 to^ 1809 the proportion 
fluctuated h<‘tween a minimum of 1(52 in 1808 and a maximum of 805 in 1802. 
47. One hundreil and forty-three of the cases of fever in 1870 proved 
Aithou,!. 0.. mortun,^ from thi. .au» ^ » «^tio of 4 28 pcv 1,000 of average stnmgth. 

hat bMB hiKh, it van omaiicr than uiuai In 1858 the death rate troin tcvcrs equalled 18'57, 
inproporuontothenumboroiuuustroaud. mortality lias iievor siiieo beou even 

approached. Tn several of tlu^ intervening years, howo'ver, as shown in tho table 
Avhitdi was given in last annual report, tlui loss under this licad has Inxm greatetr 
lluui in 1870. In 1859 tho mtio was 0*58; in 1800, 4'85, and in 1809, 4'71. 
As regards 1870, it therefore appcws that while levers liave been much more 
prevah'ut than ordiuaiy, the mortality luis been smaller than usual iu proportion 
h) the numlxM* of eases. 


48. In the tables for 1870, a special stiitement has been added to show 

. , . the relative prtwaleuce of fevers in diflerent groups 

The comparative prcvaloncti of tho dis- i ^ t i ai.i t i -i i- 

eaac m diffurout atationa, and its distri* <111(1 StintlOllS, UllCl {llso LllO lilOtlt'llly (llSt<l*jl.)llLlOll (dt 

^on hy monihs are ehown in Table the disease. Tlicse statistics omhi’ace many interest- 
ing details. It a|)pcars from them that the inoi- 
deuee of f('V<‘i's was very umxpuil in dillereut of the eonntiy. Tlu'! 

luliuission rate which in liengal i’roper was only 305 per 1,000, in tho second 
group was 358, in the third 419, iu the fourth 1,209, and in tho fifth 1,450. lu 
the first of these the number of eases, although small, was slightly iu excess of 
the proportion for 1809, hut both 18(59 and 1870 eomi»are very favoi-ahly with 
the yi'avs 18(50 — (58, iu the first, of Avhieh the ratio was as high as 773 ])cr 1,000. 
Fort William, in 1870, Avith 418 eases per 1,000, does not show so well as either 
Barrackpore oi‘ Dum-Dum, in wdiich the ratios Avere only 220 and 20 L. In th(‘ 
seirond group the i*esults were ginierally favorable, but Futtehgurh, Cawnpori' 
and AUahahad all sufl'en'd above the aveitigi*. In the third group, Shajtdianpore, 
Bareilly and Momdabad, lying immediately to the west of the line of 80", escap- 
ed wdth little sickness, and tho same remark applies to Mntti'a; hut at Roorkeo 
the epidemic prevalence of fev«;r was marked, and it Avas also manifested, 
although in a minor (h'gree, at both Delhi and Meerut. All the stations in the 
fourth group came markedly within its influence, hut at Agra, Morar and 
(iwalior the results Avere less unfavorable than at the other stations. Jhansie and 


J uhlmljiore, with 1,(577 and 1,550 cases {kw 1,000, suffered much. In the Punjab 
the disease was Avidely sju'ead. Dmlialla, Ferozepore, Mooltan and Scalkote 
wer(‘ exceptions, hut, as a rule, the European troops in this province suftered 
greatly. At Attock, Nowshcro and Peshawui* the proportion of admissions, 
1,920,' 2,130 and 3,007, was very high ; and in estimating the numbers at the two 
last, it must he romemboi*ed that these returns include detachmonte of 131 men 
fmm the one, and 592 from the other who wore temporjuily transferred to tho 
hill of Cherat, and benefited greatly hy the cliange. N ovember shows the greatest 
uumher of cases of fever in any one month, but in nearly all the stations which 
suffered severely, there was a marked ineniase of the disease in the month of 
August, as was also the case in 1809. 

49. A rcfei’enee to Table XIX will show how indmdual regiments at 


The effect; of malarious inffaences arc 
well shown in the statistics of individual 
regiments, and especially of the 88th 
Regiment. 


unhealthy stations suffered from fever. The 104th 
llegiment at owshera for example, with astren^h 
of 097 men, of whom 100 wei*e in tho hills during 
the hot weather and rains, had 1,141 cases of fever. 


In the l-r»th and the 38th Regimenls at Peshawnr, even with tho benefits which 
thc! lemponuy occupation of Cherat conferred on detachments from each, thms 
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were 2,789 cases of fever in the one and 2,177 in the other. The condition to 
which a body of men may be reduced by malarioua influences is well illustraterl 
by the case of the 38th Eegiment. On the 9th of Novemlier 1870, the 8ur|?eoii 
reported that the men were thoroughly saturated with fever poison, that they 
were pale and debilitated, very few of them being fit for the most ordinary duty. 
There were then 179 actually sick, or 38 per cent, of the strength. One hun- 
dred and thirty-nine of the men were reported to have enlarged spleen. The 
testimony of the Commanding Oflloer is even more striking. On the 24th of 
December 1 870 he writes ; “ At the end of last month 1 rejoined the regiment 
after an absence of 12 months. 1 took an early opportunity of inspecting the 
regiment, and must say that I could hardly have believed it possible that a 
lx)dy of men, such as I left the 38th Regiment twelve months since, could hnvt^ 
in that time so changed in general appearance and physique. In fact I never 
saw so spiritless and thoroughly washed out a looking lot of men in my life; the 
oflicers were in a similar state. The sick return shows that there are 272 men 
unfit for duty, and from the information afforded me by the medical officei's, 1 
am led to believe that a similar number, if suddenly called upon for active 
service, would bo found unfit for the emergency.” The regiment e.ontinued to 
suffer ; on the 2nd March of the current year there were 71 men in hospital 
and 234 convalescents, and it u’^as considered advisable to remove them from 
Peshawur. 

60. To these results the experience of Cherat presents a striking contrast . 
The Cherat hiu hee acata proved of This hill has again been used as a sanitarium in 
much boDeiit on the oeeationofan epi- 1871 for tho troops at Pt^sluiwur, and its employ- 
danio at Peihawur. ment for this puiqKjsc, not only in 1870, but also in 

previous years, when the garrison was prostmted by epidemic diseasti, has been 
attended with so much btmefii that some account of it may not be uninteresting. 
Forming part of the spur which stqmrattw the Poshaw'ur vJilley from tho valley 
of Kohat and of the Indus, it rises to a height of 4,400 feet alwvc the level ol' 
the sea. The general structure of the ridge is r<‘]>orted to consist of loose 
liiablc slate with masses of mountain limestone which present here and there 
veins of metjunorphio sandstone. I’htsse hills arc 30 miles from Feshawur, 
and for about 12 miles of this distance the grand tmnk road is available. 
Between the 27th September and 2nd October 1870, 700 nr(m were removed 
frem Pesliawur and hxjatod at Cbcrat. They were sclented because they were 
weakly, and yet the sick rate among them from all causes was only from 6 to G 
per cent. Among the troops at Pesliawur during the same time it was often 
iis high as 25 per cent. Hitherto the men have lived in tents on the hill. In 
them the thermometer rises to 90° and 02°, but the mornings and evenings are 
always cool and pleasant. The water-supply is excellent, hut its distance, about 
tw'o miles IhjIow' the ground occupied by the treops, is a drawback. 

51. In consideiing the history of fovers among Eurepean soldiers in 1870, 
a«tive Troop* and Prioonors alio it is Imjiortant to compare the results with those 
luffiirod nnoh from ftvors in 1870. prcscntixl by otlicj’ sections of the community. A 
comparison of Table XV of European treops wdth a similar table bearmg the 
same number in the scries for Native tifjops affords much interesting infor- 
mation. The admission rate for fevere as a wdiole, whhih was 884 jier 1,000 
among British soldiers, was 837 among sepoys, a proportion which is almost 
identical. But the details of which tliese general results are composed present 
some striking varieties. In Bengal I’rojier, for example, owing partly, no doubt, 
to the differonise in the stations occuphid, tho admissions from fever, which 
equalled only 305 per 1,000 among European^soldiers, were (508 among the 
Natives. But this marked diflerenoc is not altogether due to this cause, for at 
some places tho sepoys suffered mwih where the Europeans comparatively 
escaped. At Fort William, for example, tlie European garrison had 418 cases 
of fever per 1,000, whereas the Natives had 1 ,076. At Duni-Dum and Ban-ackpore 
similar results are observable. In the second and third groups the statistics are 
still markwlly in favor of Europeans. In the fourth greuj) the numbers were 
nearly ajiproximate. In the fifth group the Native soldiers have much the ad- 
vantage. In the jails the results in every group arc more favorable than among 

1 
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the troops. In the Agra and Central India group, for example, the admissions 
from fever among prisoners were 362 per 1,000 ; among European troops they 
were 1,209, and among Native troops 1,375. In the Punjab again the ratios 
for each class were respectively 600, 992 and 1,460.^ 

52. The mortuary registration gives ample evidence l^t Pevers were vei^- 
iwm van Terr pravkicatuioiictbe prevalent among the people in some parts of the 
paopie is aanaia partt. country during 1870. In all the provinces indeed 
the deaths attributed to this cause exceeded tlie numl}ers returned tmder the 
same head in the year previous. 
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63. The Fevers which ooourred among European soldiers have hitherto 
!««, <n de.th. been smken of as if they all belong to the one 

flramrwMtanbtumdtobanbNBdM great olass kuown as malarious, and although the 
t« ijrpiMU. great mass of them were undoubtedly of this cliar- 

aoter, there is ample evidence to show that not a few were genuine cases of 
Enteric or Typhoid fever. These were not confined to any particular station or 
to any particular month. Of the total of 163 deaths from Fevers, 62 are 
believed to have been due to Typhoid. Hazareebaugh, Fyzabad, Lucknow, 
Oawnpore, Delhi, Morar, Moradabad, Ferozepore, Bawul Findee, Peshawur and 
several other places which might be named all supplied cases. This general 
distribution of the disease is remarkable. 

The deaths ooourred in months as follows : — 


January ... 


.... 0 

July ... 

5 

February ... 

. . . 

4 

Aug'ust... 

... 5 

March 

.. . 

... 6 

September 

. r> 

April 

. . . 

... « 

October 

... 4 

May 

. * • 

... 

November 

. . U 

June 


... 4. 

December 

... 5 




Total 

... 6a 


In nearly every instance those who died were young men new to the country, as 
shown in the following statement : — 


Yean of ago. 

No. of deaths. 

Years of age. 

No. of deatliB 

16 

J. 

24 

3 

18 

3 

26 

6 

19 * ... 

7 

26 

3 

20 

6 i 

27 

2 

21 

8 

28 ... 

.7. 4 

22 

8 

! 31 

1 

28 

8 

1 3.8 

a 


Total ... 62 


54i. Of apoplexy 100 cases were tn^ated during the year, and 64) deaths 

were due to this cause. The admissions were in th<*. 
^ proportion of 3-0 and the deaths of 1-62 per 1,000. 

In 1869 the admissions wei'o 7‘G and the deaths 
3’78. For the ten years, 1860 — 69, the cases have averaged 4)'3 per 1,000, and the 
deaths 2'16. The results for 1870 are therefore favorable. A special table* has 
also been added to show particulars regarding this disease. Of the 100 
admissions, it appears that 78 took place in the four hot months, April to July. 
The cases were most numerous in the Punjab, and there also the proportion 
which proved fatal was much greater than in any other of the provinces. 

56. Dysenteiy and Diarrhoea taken together contributed a ratio of 102 

admissions, and liom the former thei'C were 2‘07 
As also wsfs th w ss Bfun- deaths per 1,000. None of the casjes of the latter 

proved fetal. Neither in the pw)portion of attacks 
nor in the ratio of deaths is there any marked difference in the different groups. 
In the Pimjab the returns were the most favorable. The incidence of those 
affections at individual stations can be seen on reference to Table XI. During 
the ten years, 1860 — 09, the admissions have avmiged 168 per 1,000. The results 
for 1870 under this class of diseases are therefore more favorable than they have 
been generally during the previous decennial period, and present a consideiahle 
improvmnent on those of 1869, when the cases equalled 14)5, and the deaths 
3-56 per 1,000. 
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66. Of Delirium trmueiu 186 oases were treated or 6*6, and of these 9 

were &tal or *27 per 1,000 of strength. These 
«o 1869, when the 

number of European soldiers who suffered &om this 
disease was 223, and the number who died from it 22, the ratio of admissions 
having equalled 6*4, and that of deaths *64 per 1,000. 

67. The admissions from hepatitis M ere 1,903 or 67 per 1,000. In the ten 

years, 1660 — 60, the rate averaged 69, but this was 
®Wefly due to the large proportion of oases in 
the earlier years. The ratio for 1870 is somewhat 
gi’eatcr than that for 1869, which in its turn compared unfrvorably vrith the re- 
sults of the years which immediately preceded it. The death rate in 1870 was 
3*71, showing an improvement on 4*94, the ratio for 1869. In the first four 
gi’oups tlicro is no great variation in the mortality due to this cause ; the ratios 
tor the Punjab are IkjIom’’ the average. 

68. The results of the measures taken for the prevention of venereal 
Venwu diMua bu pniuied in Bt»b diseaso have not l)een so satisfiietory as might have 

the ((me pmpertion u la the Air pre* been CXpectod. 
ceding yeare. ^ 

The following statfunent shows the ratio of admissions among European 
troops from this cause at the different stations in each of the 12 years, 
from 1869 to 1870, while the letter D or E in the last column indicates whether 
there has been any decrease or excess in the ratio during 1870 as compared 
with that of 1809. This table includes all the stations occupied during the 
jmst year ; and of the 61 , where statistics of former years are available for com- 
parison, it appears that in 23 there has been a diminution, in 28 an increase of 
admissions from venereal disease. If only the 40 places he taken where lock- 
hospitals existed, it will he foimd that in 17 of them the results in 1 870 are more 
favorable than they were in 1869; in 23 of them, on the other luind, the returns 
show an increased prevalence of diseaso. In many crantonments the ratio of 
admissions continued very high. The totals of this statement show tliat for the 
army, as a whole, the admission rate from this one cause was 202 per 1,000 in 
the past year, or slightly in excess of the ratio for any one of the provious four 
years. It must be admitted, therefore, that whether m'c examine the returns 
from individual cantonments or from the army as a u’hole, the results arc not 
satisfactory, and the mejisures wdiich W(!re enaettid for the prevention of V(‘ne- 
real disease have friled to produce the beueftcial results which M'crc anti- 
cipated. 


S/tifmnnf »iowlnff the Amnnl Ratio of Affmmiont from Venereal Riteaneper 1,000 ofEutrpean 
Troops oeenpt/ing each Cantonment in the Bengal Bresideneg in the 1 2 gears, I S59 — 70. 
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ISOl 

1862 

1863 
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1869 

i 

i-i I 

in 1870, as coni* 
pared with 1809. 

1 

Fort WilliaiB 

887 

466 

392 

368 

281 

417 

314 

232 

.335 

‘260 

253 

190 

J). 


I)um«Dtira 

801) 

« 1 s 

311 


89* 

141 

154* 

270 

144*374 

138 

234 

E. 

a 

Barrackporo 
Ha/arcebaugh ... 

218 

347 

236 

lea* 

193 

197 

369 

200 

165 

316 

286 

221 

I). 

4 

681 

6(50 

634 

137 

809 

132*206* 

291 

180*817 

210 

172* 

1). 

6 

1 Dinaporo 

604 

351 

528 

613 

602 

868 808 

466 

263 810 

842 

253 

1). 

(\ 

1 Benares 

468 

649 

697 

807 

229 

336 486 

497 

410 

306 

308 

345 

E. 

7 

1 Chnnar 


1 1 i 



... 

... 

... 

. 

... 


392 

484 

E. 

8 

Kyzabftd 

i’ao 

m 

465 

208 

269 

2SS 304 

339 

164 

176 

163* 

S81 

' E. 


i Lucknow 

610 

405 

267 kUO 

801 

•m ii88 

252 

181 

847 

170 

208 

E. 

10 

Seetaporo 

Futtc^glnir 

388 

324 

426 1297 

296 

m 

408 

480 

167*, 94*i 

210 

282 

K. 

J1 

» • . 

608 

48fi*;307 

178 

269 167* 

131* 

174 

169 

4m 

92 

I). 

Ti 

Cawnporo 

611 

568 

64S 1411 

362 

200 289 

268* 

103 

260 

439 

441 

E. 

]» 

AlUbabad 

162 

321 

390 ;:.)50 

426 

286 

229 

236 

MS 

896 

345 

316 

I). 

14 

Sbajehaupore . . . 

2U» 

317 

27f»*j320 

368 

269 j512 

343 

28J3*j251* 

142 

)U7* 

E. 




* Not occupied doHug the whole year ; genenUly for periode varying from hIx to eleven nionthi. 
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Statement ehowing the Annual Ratio of Aimiemne from Venereal DUease per 1,000 of European 
Troope oeeupying each Cantonment in the Bengal Prceidencg in the 12 geare, 1859—70, 
—continued. 
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[ j»art‘d with 1869. 

15 

Baroilly 

887 

242 

510 

250 

327 

232 

102 

109* 

176 

262 

347 

*263 

1). 

1« 

Moradabad 

227 

601 

807« 

427 

838 

446 

m) 

186* 

200* 

207* 294 

236* J). 

17 

Koorkoe 

■#. 

• • « 

876 

293 

192 

177 

213 

172* 

127 

93 

lioo .132 

i I>* 

18 

Meerut 

348 

214 

514 

403 

385 

388 

260 

172 

74 

131 

143 jl69 

i K. 

19 

IKdlii 

539 

413 

656 

377 

294 

379 1345 

355 

165 

100 

127 

277 

K. 

20 

Muttra 

303 

240 

489 

354 

189* 

363* 

177 

161* 

186* 

96 

111 

243 

1 

21 

Agm 

370 

382 

437 

242 

191 

104 

179 

284 

817 

153 

192 

247 

1 K. 

22 

Mor&r 

254 

220 

301 

173 

251 

190 

278 

230 

167 

184 

223 

172 

D. 

23 

Gwalior J 

includod 

aboye. 

1 ■ 

217 

73* 

340 

280 

160 

68 

173 

131 

360 

214 

>'• 

24 

Scepreo 





. . . 

176* 

111* 

101* 

114* 

150* 

325 

240* 

1), 

25 

JhanNiB 

... 

■221* 

273 

322 

470 

340 

203 

197 

163 

179 

404 

3S4 

1). 

20 

Now^onii^ 


... 

245 

310 

•m 

150 

149 

88 

145 

270 

441 

244 

i>. 

27 

Hauffor 

... 

482 

490 

617 

473 

399 :356 

245 

liM) 

IWj 

141 

193 

E. 

28 

JiibWporo 


523 

268 

363 

470 

626 !271 

129 

165 

189 

263 

242 

1). 

29 

lTtnl>aUa 

811 

256 

486 

309 

226 

182 

105 

161 

111* 

92 

99 

150 ! 

K. 

:k) 

Jullundur 

807 

2U4 

346 

353 

299* 

175 

99*^169*1 

55* 

104* 

167 

186 1 

K. 

31 

Forozepore 

285 

210 

4(’i8 

333 

14-1* 

185 

118 

316 

96* 

127 

15 1 

190 1 

E. 
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416 

359 

220 

111 

189 
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124 

192 

108 

83 1 
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90 

18 

9 
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50 

1^14 1 
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318 

337 

217 

186* 

167 

130 

lot 

152 

112 

118 

170 1 

K. 

.« 

Uraritaur 

218 

161 

247 

227 

171 

263 

61* 

190 

195 

109 1 

188 

328 1 

K. 

38 

Fort Lahore ... 


211 


214 


151 

220 1 

198 

185 

119 1 

123 

333 

K. 
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226*244 

107 
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198 1 

K. 
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JX 
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54 
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85 
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)X 

40 
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168 :i.i,7 ! 
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93 
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82 
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179* 
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39 

38* 

71 

92 

66 
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120 

72 
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89 

120 1 

j 
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338 |309 1 

118 ;281 j 

264 ;227 
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217 

106 

199 

2(K) 
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* Koi (kccupi^ durln? iUe wlioluyMr ; gcnvrally for porloilH^arylnf; Arom lix to olevcn monllni. 

69. But before concluding that this failure has been due to any defect 

in the arrangements recommended, it is necessary 
to enquire how far the rules prescribed have actu- 
fMt ntBMT i>wbittath*rai«ibftT«be«n ally boeu cnforcod. In the circular memorandum 
admniiurtd. wluch was issuod by the (Quarter Master General, 

No. 89, dated the 20th December 1869, and in Home Department Resolution 

K 
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No. 829, dated the 11th February 1870, partiouliff notice was directed to 
ceirtain points in the administration of the rules which had not received suffi- 
cient attention, and the necessity for the strict observance of which was turned 
in my general review of the Lock-Hospital Keports for 1868. Those orders, 
however, have not yet been fully acted on. Until the rules in force have had 
a fair and earnest trial, it is impossible to say how far they are suited to the 
end in view, or in what respect they require moffification. It has therefore been 
suggested that they should remain as they are, but that the attention of all the 
authorities concerned, both civil and military, should be drawn to the necessity 
of making a much more strenuous effort to secure success than lias as yet 
lieen generally attempted. The duty is one which is extremely distasteful, 
but unless the civil and military authorities heartily combine to take the 
necessary measures, little good can be effected. 

60. A special report on the working of the Lock-Hospitals during 1870 
rwitet «f the lift lU JUTM Ihow ^08 been submitted to the Government, and certain 

• niTked impreTaneat on the fmieue recommendations have been made, with a view to 

obtain more satisfactory results. These recommend- 
ations, however, have reference rather to a more careful administration of the 
rules than to any important modifications of them. While admitting that the 
amount of success which has hitherto attended the efforts for the repression of 
the evil has not been so great as might have been anticipated, it must be added 
that the statistics of the last six years, during which greater attention has been 
devoted to the subject, as may be seen from the statement just given, present a 
very favorable contrast with those of the six years which precede them. 

61. The proportion of admissions from Venereal disease in this presidency, 

_ ^ . it is ftirther to be observed, on the whole compare 

pin onATo^iy ifiutiMini favotably with those of the army in the United King- 

tti critid i^im which in nadir thi ]3r. Gmhom Bslfour’s memorandum on the 

OB (ioui ciMi c . operation of the Contagious Diseases Act of 1866* 

shows the ratio of admissions per 1,000 from primary venereal sores and Gonorrhoea 
during the three years, 1867 — 69. Taking these two varietieB together, compari- 
son may be made with admissions from Vencroial disease in tins presidency : — 


Unit-ed *) Stations under tlie Act 
Kingdom . ) SUtioiiH not under the Act 
Bengal Presidency 


K 4 TIO or AOMIMtOltS vss 


IM7. 

1868. 

1869. 

1870. 

217 

199 

169 


2:33 

233 

212 

... 

100 

199 

200 

202 


The comparison is not altogether fair, because the Bengal rotinms include 
secondary as well as primary affections, but, even at this disadvantage, the results 
shown in this presidency are considerably better than those at stations in the 
United Kingdom which have not been under the Act ; and considering the 
peculiar circumstances of this country, they will bear comparision even with 
those of Home stations in which the Contagious Diseases Act has been in 
operation. 

62. Having considered the main diseases which contributed to tbe 

sickness and mortality of the army in India in 
The diitb rwi^iecortog to i(i in jgiyo, some more general questions connected 

with this statistical portion of the report claim 
attention. Of these one of the most important is, how far have these re- 
sults been influenced by age. Unfortuna^y there are no statistics to show' 
at what periods of life sickness is most prevalent, or at what ages men 
arc most subject to different diseases, but valuable data are available with 


Vide Army Medical Department Report for 18(t9p p. 810. 
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reference to the relation between mortality and apfc. In the annexed state- 
ment, Dr. Brydcn has tabulated the data on this point regarding 1870 
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l>r. Bryden’s memorandum in kp* 
pendlx 0 diicueees the question of the 
relatiDn of age to mortality, and also the 
eflhot of olimatio intluencee on bodies of 
men in their first year of Indian service. 


C3. Dr. Bryden has prepared a memorandum on the relation of age to mor- 
tality, and in it he has also discussed the effect of 
climatic influences on bodies of men during their 
first years in India. Both of these points are of 
great practical importance, and Dr. Bryden’s memo- 
randum, copy of which forms Appendix 0, will be 
found to contain much valuable and interesting information. I shall not 
do more than direct attention to the main facts which he has elicited, but 
the whole report deserves very careful study. 

(it. The first question which ho discusses is the extent of sickness and 

ni or tali tv among new regiments during their early 
of" irtSm *»wTiM ycors in India, compared with what these are in the 
b*»n fkr in exeoos of thot of tbo Amy Army generally. Taking the data of the ton years 
tfenerajiy. 18(K)— 69, it appears that excluding cholera, which 

is a varying and therefore very disturbing element, the average annual death 
rate of the European troops in Bengal has been 20‘74i per 1,000. Among new 
regiments — and those have not been selected for the purpose, but embrace all 
tlic regiments which have landed in the country during this period — the mor- 
talily id their first year of service has avei*aged 32*58, and in their second 
y(;ar 21*28 ; in their third year it has been only 16*32 ; or if cholera bo included, 
the ratios stand thus ; — 


For tho Army jjonerally ... ... ... ... 29*98 

For riffEimenU in tbeir first year of Indian service ... ... 4810 

Fur regiments in tlieir second year of Indian servico ... ... 24*01 

For regiments in their third year of Indian service ... ... 18*41 


It thus appears that whether cholera be excluded in the comparison or not, 
the mortality among regiments during their first year of Indian servico has 
b(T!n very high, and far in excess of what it has been among the European 
force taken as a whole. Tlie data, it is to bo observed, refer only to Bengal, for 
the information required for the prepamtion of such statistics regarding Madras 
and Bombay has not hitherto been received in this office. 

65. The amount of sickness in new regiments is not great when com- 

pared with that of the Army generally. For the 
Ko fair compartaon can b« mod. European foi’cc in this presidency, during the ton 
and of the Army of Bengal. , yeui’s period already alluded to, the admissions into 

hospital annually averaged 1,764) per 1,000. 
Among new regiments in their firat year, the ratio equalled 1,638 and in their 
second 1,560. The daily ])roport.ion of sick, which was 67 per 1,000 for the 
Army as a whole, was 64) for new regiments both in their first and second 
year of Indian service. But these results, although at first sight favorable to 
new arrivals, are not really founded on a fair comparison. licgimonts on first 
coming to India are, so far as circumstances will admit, quartered in canton- 
ments which have a good reputation, and aro never exposed to the specially 
unliealthy influences of such stations as Peshawur or Morar, which tell so un- 
favorably on the sick rates of the British Army of Bengal. 

66. The comparison between regiments in their first year of Indian service 

. . . . . , and the Army as a whole, both as regards sickness 

arrived regiments have been doable what aiid mortality, 18 moreover imperfect, becuuso the 
^ey w«re in old Mgimwtt quMtored »t regiments are themselves included in the 

* * statistics from which the standard has been framed. 

In spite of any sfich advantages, which render the statistics of newly arrived 
corps relatively more favorable than they ought to be, the mortality in them, as 
we have already seen, far exceeds that of the European force in this presidency. 
But if a more perfect comparison be instituted, the veiy unfavorable results 
among those newly arrived are all the more apparent. Taking those stations in 
which regiments during their first year of Indian service have been qiiartered 
along with others who had been some time in the country, Dr. Bryden has 
prepared a very interesting and instructive statement. Here we have two bodies 
of men of much the same strength, under similar conditions as regards cli- 
mate, with this difference, that the one body was exposed to these influences for 
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the first time, while the other had already experienced them. The results, 
which are veiy remarkable, are as follow : — 


• 

New frOMpa. 

AdmisRion raic 

2,02«K 

Daily bIcIc rate 

84*2 

Death rate (excluding oholora) 

43*7 

Death rate troin cholera 

48*6 


Old Troop*. 

fi24 

12-7 

7-2 


Nearly one-third of all the invalid* 
ing of the last six years has been in 
men of less than tliee years* 
serviee. 


The death rate from cholera is unduly raised by the unfortunate experience 
of the Buffs at Meerut in 1867, and this may be regarded as an exceptional 
case ; but even leaving cholera out of consideration altogether, the excessive 
sickness and mortality among the new troops are very remarkable, 

67. Nor is the high ratio of invaliding among British soldiers during the 

earliest portion of their Indian service less striking. 
In new regiments, during their first year in tJiis 
climate, the loss from invaliding averaged 28-83 per 
1,000 ; in the second year it was 47’7r). Occurring 

among bodies of men in the very commencement of their Indian service, 
when they might be expected to he in a high state of efficiency, these 
losses are very heavy. But taking all recruits as well as now corps into 
account, the loss in their early Indian expexlcnco is even more starlling, 
for it appears that out of 10,000 men sent home as unfit for service in tliis 
country during the six years 1805 — 1870, over 3,000 had been less than three 
years in India. 

68. The mortality among new regiments has been compared with that 


Mortality of all mou should in future 
be shown aeeording to length of Indian 
servioe. 


among those who have been some years in the 


country, and tho results arc strikingly unfavorable 
to tho new arrivals. It would be of much interest 
and practical importance to study the influence of Indian service on the 
mortality of tlie Army as a whole, but the data necessaiy for the purpose 
arc not available. Tho doatli-roll now in use does not state how long tho 
men had served in India. It is very desirable that this defect should he 
remedied. 

69. It may ho stated then, as a fact fully proved by statistics, that new 
Practical importance It the fact that resjnicnts Contribute to sickness, mortality and in- 

nev re(imcnu m auiijcct to ETcat sick- validing in a proportion very much in excess of 
ncM and mortautjr. ratios for those who liovo been a longer time in 

India. Wliether this is to he attributed to the process of what 1ms hecti tennod 
accUmatiKation, or to tho inexperience of new arrivals, who arc less able to 
take care of themselves in a new country, or to tho fact that the material 
of which these new an-ivals are composed is to a great extent of an inferior 
quality, which rapidly succumbs to climatic influeiici's, is a question which can- 
not easily be deh^rmined. But whati‘v<;r may ho the true explanation of llie 
results, and probably they are more or loss influenced by all these causes, there 
can be no doubt that the facts aix? of great practical importance and deserve 
careful consideration, not only in determining how regiments on their first 
landing may bo best cared for, but also how far it may bo expedient to garrison 
India with men enlisted for short periods. 

70. An opinion has for some time prevailed among medical men in this 
Thtre aw no d«« to show tho com. presidency, that much of the sickness, mortality and 

paratiw amonnt of liakneu at diffewnt invaliding wliicli havc occurred in tlic European 
“***• Army have been c^uo to the young lads who have, 

especially of late years, formed a large proportion of the new regiments and of 
the drafts of recruits. Unfortunately there are no data to shew tho relative ratios 
of liability to disease at the difleront periods of life. 1 1 hardly appears to be neces- 
sary to add to the numerous returns already required from officers in medical 
charge of European troops any special return in order to obtain this infor- 
mation, but if the new forms latelv designed to show the comparative ratio 
of admissions from upper and lower stories of haiTacks are generally and 
carefully kept, they will (jontain all the data desired. 
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71. As regards mortality, Dr. Bryden has shewn, very clearly that the 

^ European soldier in India ages quickly, and that 

the losses both by death and invaliding rise rapidly 
and become extremely heavy at those periods of 
life when men are generally supposed to be at their prime. But apart from 
this truth, his statistics also demonstrate the very high ratio of loss from 
both these causes which have occurred among very young men. In the 
now regiments landed between 1864 and 1869, the deaths during their first 
year of Indian service equalled 22*51 per 1,000 in men under 20, and 40*76 
in men between 20 and 24. The invaliding was 27*30 and 10*86. In the 
second year at these ages the deaths were 4*01 and 18* per 1,000, and 
the loss by invaliding 27*30 and 19*36. The fact tliat, during the last six years, 
of European soldiers under 24 years ag^io loss than 1,307 have died and 1,896 
been invalided is well wwthy of attel||ton. IIow far these results have been 
due to the youth of the recruits, and how far to their weakly physique, cannot 
be shewn. In all probability both causes have had an important infiuence. 
However this may be, there can be little doubt that the recent measures which 
have boon adopted to prevent very young lads from coming to India will have 
a good effect. 

72. The statistics of age in relation to deaths and invaliding are shewn 

in the annexed statement, and the ratios at the 
same time compared with those of the Army in the 
United Kingdom. 


SUtistici of age in reUtion to mortal- 
ity and invaliding. 


Deaths according to Age* 
( Tnriuding Cholera ) . 


Years. 


Under 20. 


20 to 21 


26 to 20. 


80 to 84. 96 <0 SO. 


40 and upward! . 



^1863... 

7X7 , 

18*86 

2S-I4 


1804... 

] 

13-8U 1 

11*33 

28-4!t 

k. 

1866... 

8'27 1 

12*.33 

2474 

g 

< 

1866... 

4»t ! 

11*78 

1800 

Id 

a 

1867... 

16-70 ; 

26*46 

26-84 

(2S 

1868... 

16-46 ! 

14*72 

16-24 

- 

1809.. 

10-7.S j 

36*61 

36*11 


J870... 

8-84 1 

16*86 

’ 17*83 

Avernge of the 8 yearn 

11-64 1 

18*62 

i 2367 I 

j j 

ItegimenU in their first 
year of Indian service ; 

22-61 1 

40*76 

1 1 

! 66-10 

Kogimeiits in llioir second | 
year of Indian service | 

i 

4-61 ! 

1 

18'00 

27-62 

Army of the United Kinpf- ; 
dom, exclusive of Dendts, ' 
1869—07 ... i 

3*08 i 

6*79 

7-70 


28 66 
2976 
38*32 
27*31 
39*24 
26*38 
5M6 
3097 
34 72 


67*66 

40*61 

16*88 


18’4() 





llengal Army, 1866 — 70 

26*98 i 

1 

llc((imont 0 in thoir first 1 
year of Indian service 

1 1 

27*30 

ll4!(^iuienUi in thoir second 
year of Indian service 

32 28 

lle 2 :imeniii in their third 
year of Indian service 

30 83 


Invaliding. 


26*64 

39-74 

' 78*84 

19-86 

36 66 

36*61 

41*74 

46*16 

74-49 

24 60 

43*80 

96-76 
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73. The annexed statement shews the numbers of married and unmarried men of the 

The iraaten ef muritd ead aamr* European Army Serving in the three presidencies as they stood 
hed|eMlinliithethteapreiUciieiei. on the Ist May 1870. 

A6i(fae( of Married and Unmarried European Non-Commmiontd Officm and Soldiert tervkg in the three 

Pretideneue, Mag 1870. 




RTArK SsaaRAMTs. 

BaaaiASTf. 

1 Kaitx avd File. 

Total or all OaiMaa. 

COBl»S. 

Establishment in India. 


1 

J 

it 

& 

1 

a 

1 

1 

J 

1 

II 

F 

1 

a 

1 

! 

1 

-i 

1 

0 

fc5 

1 ^ 

II 

i 

IB 

1 

v| 

1 ^ 

Engmcern, 










1 






Bungal 

2 

2 

1 

66 66 

26 

10 

27 

27-02 

48 

13 

36 26-63 

26 

64 

28-08 

Madras ... 

3 

2 


100 

25 

17 

6 

77*27 

154 

4 

11 

26*66 

23 

16 

68*97 

Bombay ... 

2 

1 

1 

60 

4 

2 


100 

8 

3 

1 

•76 

6 

2 

76 

Total ... 

7 

5 

2 

71*42 

64 

29 

32 

47-64 

210 

20 

48 

29-41 

64 

82 

3970 

Arlilhri/. 

a 















Bengal 

154 

102 

37 

73-38 

278 

143 

149 

48-07 

6,880 

475 

6,208 

8-36 

720 

6,394 

11*77 

Madras ... 

70 

57 

11 

83-82 

122 

84 

42 

66*66 

2,(il5 

356 

s 2,238 

13-72 

497 

2,291 

17-82 

Bombay ... 

07 

51 

10 

83*60 

108 

58 

60 

6;i*7o 

2,338 

233 

2,132 

9*83 

342 

2,192 

13-49 

Total ... 

291 

210 

68 

7836 

608 

285 

241 

64-18 

10,833 

1,064 

9.678 

9*99 

1,659 

9,877 

13*63 

Cavalry . 
















Bongal ... 

55 

26 

22 

64*16 

! 185 

i 

66 

89 

38-19 

2,070 

179 

1.817 

8-96 

260 

1,928 

11*88 

Madras ... 

20 

13 

6 

68-42 

1 60 

27 

31 

46*65 

84^.) 

84 

802 

9-48 

124 

839 

12*87 

'Bombay ... 

28 

19 < 

4 

82-60 

1 

70 

1 

47 

25 

06*27 

826 

86 

825 

9 64 

162 

864 

16*10 

Total ... 

103 

58 

32 

64-44 

1 .306 

120 

146 

47-07 

3,7.3« 

34!) 1 

3,4U 

9-20 

636 

3,021 

12-89 











1 

i 

! 






Bengal 

288 

164 

82 

66-66 

1,312 

619 

670 

43-(i6 

25,958 

1.011 

1 

22,662 : 

( 

7-81 

2,694 

23.:i(U 

1001 

Madras ... 

72 

53 

22 

70-66 

369 

146 

204 

41-71 

7,524 

618 1 

6,698 j 

8*66 

817 

6,824 

10*69 

^Bombay ... 

99 

52 

26 

6666 

300 

182 

157 

63-08 

7,290 

637 

6,704 

1 

7*41 j 

771 

6,887 

10*06 

Total ... 

459 

209 

130 

67*41 

2,041 

847 

1,031 

46*10 

40,772 

.3,060 

36,864 1 

7-87 

4,182 

37,016 

10*16 

Cl K A M 0 
Total ok 
ALL Abmh 

860 

542 

222 

70*94 

2.908 

1,290 

1.410 

47-00 

65,661 

4,499 

1 

1 

48,924 

8*42 

6,331 

50,595 

11*12 


It will be observed that although the proportion of married men among Staff Sergeants 
Bi^ Sergeants is high — 70 and 47 per cent., the ratio for the rank and file is much under the 
number allowed, and that in the Infantry this proportion is considerably lower than in either 
the Artillery or Cavaliy. In the Artillery the ratio for the three presidencies averages 9'99, 
for the Cavalry 9'20, and for the Infantry only 7 87. 



u 


SKVENTH ANNUAL IIBPORT OF THIS 


[Seotliml 


li. The comparative sickness and mortality among the two classy in 1870 are shown 
cmt»M>kn iitbeM ua maMif in the following Table, and side by side with the figures for that 
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75. The results are clearly indicated in the following remarks by 

The results as shewn in Dr. Bryden's Dt. BrydcU 
memo, here given are much the same 
as in previous years. 

The statements which follow contrast the sickness and jportality of the married os dis- 
tingnished from the unmarried men of the army. The figures and ratios are shown in a 
parallel ff>rin for the four years 18fi7— 70, the period for which the returns have been received 
from regiments and batteries. The details differ in some n.‘Hpet<ts from those given in the 
more accurate general statistical tables ; but the totals are approximate, and tl>e ratios may he 
accepted as illustrating very clearly the conditions detei*mining an excess or diminution of 
disease in the two classes. 

As noticed on former occasions, the results shown in the return for married and unmarried 
men must be read in connexion with those shown in the Ago Table for the year, since the 
ratios are to a great extent re])rescntativo only of the fact that the married men are, as a body, 
of an ago wliieh contrasts with that of the unmarried men taken in tbo aggregate. 


Percentage of Married and Unmarried men below and above 30 geare of age. 


I 


Maubisd Mbv. 


j Uhxamhieo Mew. ! 

1 

1 

1807. 

1808. 

188». 

1870. 

1867. 

1808. 

1801). 

1870. 

: Above 30 years 

08 

06 

68 

! 

74 ' 

28 

28 

32 

32 ; 

; Bdow 30 „ 

i 

32 

31 

32 

1 

20 

72 

72 

08 

1 

68 , 

li 

1' Total 

i' 

100 

100 

100 

100 jj 

II 

loo 

100 

100 

100 


In the Age Table it is shown that the ratio of mortality for men above 30 is consistently 
double of that for men below 30. 

Results as regards the death rate shown in the Age Table for men below and above 30, 


(Excluding CnoMcnA.) 


:l 

! Yoam. 

Below 30. 

1 Above 30. | 

strength. 

Deaths. 

Kate 

por 1,000. 

Strength. 

Deaths. 

Rate 

per 1 , 000 . , 

!■ 

1807 

|i 

26,700 

318 

12'33 

10,857 

285 

20-26 j 

j| 1808 

23.487 

332 

14-14 

10,122 

240 

24-30 ' 

; 1800 ... ,,, j 

24.611 

482 

3900 

11,445 

435 

38-01 

1 1870 ... ... j 

22,137 

363 

15*95 

11, .305 

345 

30-30 

.-...r, ...J 


Hence, married intai (the older class) give a death rate in excess of that of the younger 
class, the unmarried men. 


Death rate in the Married and Unmarried contrasted. 


1 

UNMAEaiEO. 

MaEBIBI). { 

1 Years. 

Strength. 

Deaths. 

Rato 

per 1,OUO. 

strength. 

Deaths. 

Rate 

per 1,000. 

1807 

30,862 

468 

16-10 

3,012 

in 

19-26 

! 1868 

30,336 

627 

17-37 

3,351 

79 

23-68 

1860 

30,728 

817 

26 60 

3,450 

117 

33-90 

1870 

31,16(1 

629 

20-18 

3,440 

83 

24-13 
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SEVENTH ANNUAL RETORT OF THE 


C SsetiOtt X 


The diseases peculiar to old men predominate in the case of the married, and those to 
which the young are more especially liable in the case of the unmarried. 


Death raUe of the four pears in the two classes contrasted. 


Caubis ov Diavsi. 

MABBIX]}, 

UaVABBIXO 

1870. 

ises. 


mm 

1870. 

18S0. 

18S8. 

16S7. 

Cholera 


•87 

14*20 

2*68 

17*26 

•61 

16-76 

1*36 

11*99 

Fevers ... 


2-VI 

435 

•88 

ll »9 

4*20 

660 

3*26 

2*60 

Heat A})oplexy 


203 

609 

6*27 

2 !» l > 

1*19 

3-00 

231 

162 

Drunkeiiiu'ss 




< -30 

*33 

... 

... 

*20 

•26 

Delirium tremens 


> oW 


1 2*39 

1*33 

•26 

•33 

•10 

•32 

Dysentery 


208 

348 

2 : iJ » 

1*90 

1-80 

3*68 

1*88 

2*66 

nopatitis 


291 

6*51 

2*99 

TOO 

343 

4*07 

2-87 

246 

Heart cViseases 


1*76 

2*60 

1*79 

1 -( K ) 

1.47 

1*37 

•96 

•96 

Phthisis pultnonalis 

it* 

1 320 

2*60 

2 m 

2 ’tm 

116 

2-02 

136 

1*17 

Luna: iliseuses 

• 11 

•68 

1-45 

•60 

100 

1 -HO 

■91 

•79 

•94 

Accident 


! -68 

■29 

•30 

*66 

•77 

•76 

•66 

•68 

Suicide,.. 


! -68 

1*16 

•30 

•(Ul 

*42 

‘52 

•46 

•32 

All other causes 


6*98 

377 

3*28 

3*65 

3*68 

4*89 

2*63 

2*84 

Died per 1,000 

S • t 

2500 

48-10 

26*26 

36*52 

20*79 

42*35 

18*72 

28*09 

Exclusive of Cholera 


24*13 

33-90 

i 

23*68 

19*26 

2018 

26*00 

17-37 

16*10 


The mortality above and below 30 in the married and unmarried was in the following 
])roportion : — 

Percentage of Deaths of Married and Unmarried Men below and above 30 pears of age. 


Abovo 30 years 
l^luw 30 „ 



Mabsibo Mbit. 

1 USUABUIIID MbW. 


1867. 

1808. 

1609. 

1870. 

1867. 

1868. 

1809. 

1870. 



7091 

29*09 

78'41 

21-69 

83-63 

17-17 

89-64 

10'41i 

36*02 

64*98 

87-60 

62-60 

87*61 

62*49 

44*44 
66 66 

Total • 

100-00 

100 ()0 

1(XW0 

i 

100-00 

ICXI’OO 

100-00 

lai-ou 

1<X)'(K) 


Death rate ^'1870 and of the three preceding pears at the same ages in the two classes contrasted, 

(Cholera deaths included J, 



ISabribd. 


Ummakkirii. 


Aami. 

Sirengtl). 

UettthB. 

Rutio per 
1,000, 

j Btrcnirth. 

l>0BthB. 

Ratio per 
l.OtK). 

Piider 2() years 


... ) 


j 2,072 

20) 


.. 2o „ to 24 years 

76 

... > 

0D3 

1 10.083 

163 [ 

16*90 

,. 25 „ lo 29 „ 

830 

9) 


i 9,143 

177) 


30 „ lo 34 „ 

1,436 

29 

20*21 

I 7,137 

196 

27*32 

„ 36 „ to 39 

931 

397 

43 68 

1 

1 2,325 

69 7 

34*02 

'to years and upwards 

168 

9j 

I m 

24] 


Died per 1 ,000, including Cholera. 




1 MaKBIBD. 1 


USMABBIBI). 


Aobb. 


1M7. 

1808. 

1869. 

1807. 

1808. 

1809. 

Under 20 years 









„ 20 „ 0. 24 ye*ni 



* 83’20 

16-74 

25 96 

26*51 

ie-30 

38*92 

„ 26 „ to 29 „ 









„ 30 „ to 34 



30-06 

28-21 

51*02 

34-55 

23-66 

47*34 

„ 36 „ to 39 „ 

40 yearw and npwards 

• • B 

• •• 

] 

1 63-00 

1 

36*34 

71-85 

35*16 

28-62 

55*16 
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/ 

Married meu below 30 yeam 
Unmarried men below .30 ,, 


Average of the four yean. 

... 21‘ff9 I Married men above BO years... 
... 24*30 Unmarried men above 30 ,, ... 


... 


34i»:< 


For men below 30, the results are in favor of the married men, who are withdrawn in 
some measure from caufies of mortality which operate a^inst the unmarried soldier ; hut for 
the married men above 80, the death rate is consistently higher than that of the unmarried i 
the excess being due probably to the greater age of many of the married class, who have been 
detained in India by the fact of having been married. 


AdntUmn raten of the two claem contrasted. 




Mavbimh 

1 



■ 







( 



ttUlBA, 


(.'ausu or AsiiisRioiri, 

1870. 

■ 

IMW. J 

ISBH. 

1807. ! 

1870. 

1800. 

1NH8. 

1867. 

Cholera ... 

*17 

1*66 . 

•46 

213 ; 

•16 

3-64 

•19 

179 

Fevers ... 

37SO 

38 76 1 

2450 

3l>-UU 

81-(i(i 

77-4(} 

45 69 

44-29 

Heat Apoplexy 

Drunkenness* 

*26 

MO ! 

1*19 

■63 

•23 

•66 

■73 

•40 


•64 : 

317 

2*76 


‘69 

2-10 

1*86 

Delirium Tremens ... 

*96 

1-33 , 

•89 

*63 : 

•60 

•59 

*36 

*34 

Dysentery and Diarrhma 

Hepatitis ... ... | 

526 

7*39 ; 

6*03 

9*(;6 : 

1012 

16*29 

11*36 

12 80 

3*43 

3-a(» ! 

4*33 

3 22 

6*70 

637 

4*83 

6*62 

Venereal diseases ... ' 

•32 

•18 1 

•46 

*4<) i 

20*62 

20*64 

19*99 

16*94 

Heart diseases 

•sr> 

•96 1 

•48 

i l(Ml 

1*63 

1*33 

im 

1*14 

Phthisis pulmonalis ... i 

•Ho 

•84 ; 

•61 

•93 

•97 

MO 

•73 

•66 

Diseases of Lungs ... ... < 

3*66 

3*26 ! 

2*30 

3‘55 ' 

6*32 

462 

4*60 

4*23 

Ophthalmia ; 

436 


471 

604 il 

1*86 

2*00 

2*07 

2*38 

Adfcidents 

3*98 ! 

' 6'26 ! 

5*43 

6*64 : 

8*67 

9*20 

9*97 

9*66 

Ail other causes 

19*10 1 

2iJ*41 ! 

23*48 

2136 

3405 

36*56 

36'41 

36*26 

Admitted per cent, of strength ... | 

i 

8070 j 

80-32 ! 

I 

1 

7r-»8 

87‘<18 

174-87 

177-99 

138*97 

138*16 


As in the return for 1869, the admission rate is double in the case of the unmarried. 
Excepting Apoplexy, Delirium tremens, and OpbthalTniu<-^the fornu^r, diseases to which the older 
married meu are specially liable, the latter, contracUd probably while the children of regiments 
are suffering — the rates for the unmarried are consistently higher ihrougbout tbo t 4 ible. 
Fever, jieculiurly the disease of the younger class, sli«*ws a ratio of 85 against 87 in the older 
men j howel complaints are double, and even Hepatitis is cou»iderubly in excess among the 
younger men. Venereal diseases show in the unmarried a ratio of 20 02, which contrasts with 
a ratio of *82 iu the case of the married. 


Number of Married and Unmarried men daily sick contrasted. 




Markibi). 



UMMABXIBI). 


Ysam. 

Strength. 

Numbor 
of dsys BKcnt in 

huNpital. 

Nnmbor 
of iIbih per 
nisn. 

Strouglh. 

Number 

of i1ii>N Hpeni in 1 
bospilttl. 

Number 
of OnvE per 
mua. 

1867 

3.012 1 

27,146 

9 

30.862 

687.739 

18*4 

18(W 

3.351 1 

26,826 j 

8 

30.:i36 

561.707 

, 186 

1869 

3,460 ; 

32,596 

9*6 

30.728 

676.810 

1 22* 

1870 

8,440 1 

3(Vi82 

8*9 

31,169 

713.138 

22*9 


In 1870 the married meu spent each loss than nine days in hospital, while the unmarried 
passed on the average nearly twenty-three days in hospital. For the unmarried the daily 
sick rate is higher than in any of the other years shown above, and there has been no corres- 
ponding increase iu the sickness of the married class. For the army as a body, the daily 
sick rate per 1,000 of 1870 was 64, as compared with 69 in 1869 — a very unhealthy year — 
and this increase is represented in the above table by the additional day passed in hospital 
by each unmarried man. 


* Not reoognizod under the recently introduced nomenclature as a cause of admission iotu hospital.'— See 
note at the end of Table XIX, European Troops. 





'48 


BEVENTE ANNUAL REPORT OP !fHE 


CflMtlOB 1 


70. The returns to illustrate the extent of intempetRuce in the army 

during the year 1870 h&ve been prepared in a simple 
pmu form. It appears that in the whole of the European 

«Bt ragiments «tt th* inora force itt the Bengal Presideney there were 726 total 

abstainers, in Madras 180, and in Bombay 106. The 
adoiwitaiiitaboi^t*). average consumption of malt liquor and spirits 

drawn from the amiteen did not vary mucli iu diflFerent corps, but there are great 
contrasts in the “ number of cases of drunkenness reported during the year” in 
different regiments. Among the Cavalry in Bengal the numbers varied from 
74. in one regiment to 313 in another, in the batteries of Artillery from 14 to 
87, and in the Infantry regiments from 42 to as many as 668. Throughout 
the Bengal Presidency, excluding three regiments which left without furnish- 
ing returns, the total numW of cases of drunkenness amounted to 12,348. The 
results for Madras, in proportion to the strength, are even more unfavorable. 
In one regiment of foot the number was no less than 798. In the Bombay 
Presidency the cases of drunkenness amounted to 3,902, and the returns of the 
regiments generally are more favorable than in the regiments either of 
Bengal or Madras. Under the new nomenclature of disease which has been 
adopted, drunkenness is no longer recognized as a cause of admission into 
hospital, and the information which these tables contain regarding the temper- 
ate and intemperate habits of British soldiers in India is therefore all the more 
valuable, for it cannot be doubted that intemperance exercises a very baneful 
influence on the health of the army. 

77. The particulars of the loss of the array by invaliding in 1870 are 

given in the one side of Table XVII, and tl>c 
details for each cause as it affected individual 
* ’ ' regiments are shown in No. XIX. It appears that 

during the year 1,098 men were invalided, of whom 270 were recommended for 
discharge, and 1,423 sent home for change of climate. The loss on both 
accounts taken together equalled 62'60 per 1,000 — a high ratio compared with 
that of former years. Of this total, general debility caused 11*04, Hepatitis 
8*06, Fevers 4*84, Phthisis 3*72, Eheumatism 8*66, Heart disease and Aneurism 
8*47, and secondary Syphilis 3*04. Other causes contributed in a minor propor- 
tion. The ratio of loss from invaliding in different regiments varied from 
10*20 in the Ist Battalion of the 17th, newly arrived from England, to 113*76 


in tlu^ 30th Regiment and 164*38 in a battery of Artillery at Delhi. 

78. Attention has lately been drawn to the great increase of invaliding 

among European troops in India, and the subject 
is of so groat importance in every point of view, that 
the facts deserve the most attentive consideration. 


In 1800 the loss on this account equalled 44*09 per 1,000, but this year 
for several reasons was exceptional. It immediately followed a season when 
the troops had been greatly exposed in the field, and it was also unusually 
sickly. Tlie returns, moreover, were then not so trustworthy as regards invalid- 
ing as they have since been. From 1801 to 1870, however, presents a period of 
ten years, the statistics of which are quite reliable, and the particulars regarding 
these years are of great importance. In the first of them (1861) the ratio of 
invali^ng was 28 09 per 1,000, and it gradually rose till 1860, when it was 
49*04 ; in 1807 and 1868 it fell slightly — ^to 47*28 and 46*68 per 1,000. In 1869 
it reached a maximum of 63*98, and in 1870 it was nearly as high (62*60). It 
may thus be stated generally that, so far as the European troops in this Presi- 
dency arc concerned, the ratio of loss from invaliding lias gradually risen during 
the last ten years from 28 to 63 per 1,000. 

79. But an examination or the details of which these ratios are composed, 
bm do. t. th. 1 «|. 8’>ow 8 that this marfced inci^o is due entirely to 
number of men lent home ibr ohange of the large number of men Wuo havo been sent homo 

of late years for change of climate. In 1861 the 
proportion under this head was only 16*14 per 1,000, but it has rismi each year 
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steadily, and without intermiasion, until in 1870 it equalled 44’13. It is also a 
notewortliy foot that the proportion of men invalided for discharge, instead of 
inorcasing, has materially decreased, and hist year amounted to only 8‘37 ]>ei- 
1,000, compared with a previous minimum of 12-96 in 18(51 and a maximum ol 
17-37 in 1866, within the ton-year period already alluded to. These facts ate 
clearly shown in the annexed statement which Dr. Brydcn has prepared, and in 
which tlie year 1800 is included for convenient reference, although, for the 
reasons already given, the figures in regard to it are not of the same value as 
those of the ten years following : — 


Slatement shoving particulars regarding invaliding among Muropean Troops in the Bengal Presi- 

deneg from 18(5(1 to 1870. 


Ybabb. 

Nomber 
invalidod for 
di8olurir<^. 

Batlo of in* 
vAlldtul f4>r din* 
charge per 1,<K50 
of average 
Btrcntgth. 

Inralldcd for 
ohungc of 
eUiiittle. 

llatio of invalid- 
ed for change of 
eliiiintn |Hfr 
1,009 uf average 
Btrength, 

Total tiumhor 
invalided. 

Total ratifi of 
invaliding per 
l,(J0O of aver 
ago Btroiigtli. 

IH«0 

1,861 

27-89 

792 

16-20 

2.156 

44*09 

iH<n 

5H1 

l-ilir. 

679 

36*14 

1,260 

2809 

1802 

572 

18-31 

782 

18*19 

1,361 

31 50 

1863 

filK) 

14*61 

HUi 

20*46 

1,446 

:il.97 

1864 

577 

14*29 

907 

22*4<5 

1 484 

3675 

1866 

089 

17*18 

1.106 

29*69 

1,7 U 

16*87 

1866 

K()8 

17*37 

1,109 

31*67 

1,717 

49-01 

1867 

6443 

1578 

1,090 

31-60 

1,636 

47*28 

1868 

421 

13*66 

984 

31*92 

1,406 i 

45'58 

1861) 

503 

1609 

3,297 

3H*8‘9 

.1,800 

53*98 

IHgO 

270 

8*37 

1.423 

44*13 

1,693 

62*50 


These results are remarkable, and their imiwrt is <n'<!n more clearly apjue- 
ciahlc from the annexed statement, in which the redativo proportion of men 
annually invalided for discliarge, and of those invalided for change of climate 
in every 100 invalids, is stated : — 

Statement showing the relative proportion of men among Bitropean Troops in the Jteugal Presi- 
deucg invalided for discharge, and of those invalided for change of climate in everg 1 00 
invalids, from 18(50 to 1870. 


Ykasb. 

Fur diBuhargo. 

For (diangc. 

‘ ■ 1 

Total. j 

i860 

63*27 

.36*73 

1(M)*00 i 

1861 

4611 

63*89 = 

KXHK) i 

1802 

4226 

6776 = 

JOO*(K1 j 

1863 

41*49 

68*61 = 

300-00 1 

1864 

38*88 

61-12 =5 

3()0-(K) ij 

1865 

36*04 

63-36 r.-. 

KKJ-OO l! 

1866 

3541 

64-59 =: 

1(k:)-oo j' 

1867 

33 38 

66-62 = 

100-00 1 

1868 

20*96 

70*04 = 

lOOW 1 

1869 

27*94 

72-06 = 

KXl-OO 

1870 

15*96 

84-06 = 

100*00 


In 1800 the number of men invalided for discharge was much higher than 
that of those sent only for change, or in the proportion of 03-27 to 30-73 ; but 
Imving this year out of the question, it appears that the proportion of men sent 
for change out of every 100 invalids lias steadily risen from 63'89 in 1801 
to 84-06 in 1870 ; while at the same time the proportion of those sent home 
for discharge has fallen from 40-11 to 16-96. 

80. These statistics merely represent the recommendations of the medical 

authorities in India, and do not show how the men 
It u of grut iaportanoeto *h»t g,]^ finally disposed of. Not a few die on the pas- 
from India. liomc, Dut no record ih received lu this country 

to show these casualties or the number finally 
diseliarged the service. In 1869, in a letter to the Adjutant General of the 
Army, I pointf*d out the importance of obtaining precise information on these 
two points. The matter was referred to the Director General of the British- 

N 
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Medical Department, who replied that details rogarding the causes of deaths 
among invalids after leaving India arc already given ; and, with reference to the 
suggestion that the number of invalids discharged at Netley should be shown 
Bcnacately for each Presidency, remarked that this had been done in the earlier 
volumes of the Medical Department lleports, but tliat owing to the interchange 
of regiments and the mixing of invalids at some of the depdts, such as Kurra- 
chee, it had W)n found impossible to make the separation accurately, and so 
it was deemed better to state the discharges at Netley from India generally, 
than to put forwai’d statistics the accuracy of which is more than doubtful. 
I would observe, however, that there is httlc use in attempting to trace the 
cause of invaliding to particular stations, if no record is preserved to show the 
final disposal of the men, even from each Presidency separately. To be complete, 
it should be shown what became of the men from each station ; indeed, without 
such data it will bo impossible to compare the influence of difleront canton- 
ments as to the extent of invaliding attributed to them vrith any fairness, for 
it is quite evident that men who anj sent home merely for change are not in the 
same category, nor do they rciiresent the same loss to the State as those who are 
discharged from the sendee. 

81. It is very important that the Government should have much fuller 

information on all these questions than is now 
Mcunrei pMpo»«d^^bt«in the infcrm- available. If thc data arc only procured, the re- 
sults can easily be tabulated in the Statistical 
Branch of this office, and the information so obtained would prove of the 
greatest value. If each invalid were furnished with a statement of his name, 
age, service, cause and date of invaliding, with any other details required, and 
if tliis statement were returned to India with a note showing whether ho died, 
or was discharged, or had rejoimjd for further service, the desired end would 
he obtained. At present thc information on these most important questions is 
very imperfect. 

82. The gain and loss statements for recent years show that a number of 

Daring tho fo* yean aom. of tha “^11 invalided for change of climate have re- 
men inrnlided tor ohango hnre retnmed tumcd to India. Siuce 1866 the UUmbcrS haV(‘ 

iolniu. 


1865 

18(16 

1867 

1868 

1869 

1870 


116 

40 

20 

169 

288 

219 


The invaliding of the year thus represents to a considerable extent only a 
temporary loss, but it is of great consequence to ascertain how far it is only 
temporaiy, and to what extent it is permanent. 

83. The large increase in the proportion of men sent home for change of 

, . V .. years may, in some measure, I believe, bo duo 

for ohango may bo duo to the lower osti- to the impression Which apfioars to prevail among 
hold™ *” “* medical authorities that the hill climate, al- 

* ■ though most valuable as a means of preserving 

health, can do but little to cure disease. Without a very careful examination 
of the facts on which such an impression rests, I would not venture to offer 
any positive opinion on the subject ; but I am inclined to think that the 
tendency of thc present day is to under-value the hill climate as a curative 
agent, and I am persuaded that there are many cases of illness in which a 
residence in the hills, especially during the cold season, is of the greatest value 
in restoring health. 

81. In order that the information regarding invaliding may be complete, 

itiseMentolnotraly that fall pwliculure aiorfd 
from the annual gain and ion Katamenu be Supplied regarding tho history of the men after 
Smas^wd"”**^**^*"”^*****” loading India, the deaths on the voyage or at 

Netley, the number who are actually dischai^ed the 
service, and the number who rejoin their regiments, but also that full details 



51 


SANITARY COMMISSIONER WITH THE GOVERNMENT OF INDIA. 


should be given regarding the cause of invaliding in this country, and the place 
to which it may bo properly ascribed. The War Office Returns do not shew 
the locality in which the disablement was contracted, but in the “ Gain and Loss 
Statement” which was devised in 3866, and which has since been annually fur- 
nished by each regiment in this Presidency, a column was specially added to 
show, in the ease of every man invalided cither for discharge or change, at what 
station and in wliat year the disease or other disability was contracted. Had 
this column, in all cases, been fully and carefully filled up, much valuable in- 
formation might have been obtained ; but although many of the statements are 
complete, tlie want of the required data, in some cases, renders it impossible to 
make any general tables, which would show the relative proportion of the total 
invaliding of each year which ought pro|jcrly to be ascriliod to particular sta- 
tions. It is often extremely difficult to trace disease to the locality where it 
originated, and it is evident tliat unless vel*y searching enquiries are made in 
each (sase before an opinion is given on this point, the results will be extremely 
incon*ect. The careful preparation of the roll of invalids in the auuifal “ Gain 
and 3jo.ss Statement” is a matter of much importance. 

85. In considering the loss to the Army in India which is yearly due to 
. ^ . invaliding, it must 1)0 remembered that the ratio of 

India must bo takon in oonnecuon witb loss among thc mcn serving HI the United Kmgdom 

cause is also heavy. In 1869 thc number 
* *“■ of invalids discharged the service from the troops 

serving at Homo equalled 35*87 per 1,000; the proportion during thc preceding 
nine years — 1800 to 1808 — averaged ,33*86. Luring thc hm years 1861 to 1870, 
th*c loss from invaliding in Beng*al has equalled 41*80, including those who have 
been sent to England for change of climate. The Home statistics include 
dep6t liattalions, and in them the proportion of invaliding has naturally btHjn 
higher than in the service generally. In 1869 it was 46*88, and the average 
for the niiui years equals 39*42. 

80. Including deaths and invaliding, the total loss of the Army in this 

Presidency during 3.870 amounted to 74*40 per 
I’OW- In th, ratio w». 90-87, and tliie was 
the highest ratio in any previous ye^r regarding 
which complete statistics are available, excepting 1858, when, from exise.ptional 
circumstances, the loss from the two taken together aggregated 144*14 per 
3,000. 

87. A (comparison of the sickiujss and mortality in individual stations 

Thciokne^andmuruiityin diiR>r«nt % examining the contents of Tables 

(uuoim ore comparad in Tables XI uad XI aud XII. Tlic relative amount of sickfunss is 


™* chiefly influenced by two great causes — ^Pevers aud 

Venereal diseases, and these have already received special consideration. Omit- 
ting the hills, Muttra shews the lowest death rate, 5*60 per 1,000. Three other 
stations in the plains — Seetanoro, Shajehanpore, and lloorkee — give a ratio 
under 10 per 1,000. Omitting tho small garrison of Chunar, where 4 deaths 
equal a ratio of 62*60 per 1,000, the greatest mortality was .39*87 at Jubbul- 
porc, M'here there were 25 deaths out of a strength of 627. 

88. Table XIX is devoted to thc statistics of individual corps, arranged 
The BtatistioB oftodwidnui corps Me according to tho groups to which tliey belong, 
given in Table XIX. Judged by tho admissions, tbo bcalthiest body of 

men w*as tho 3rd Battery of the 24th Brigade of Artillei’y at Lucknow, where 
tho ratio was only 657 per 3 ,000. Strange to say, one of tho most unhealthy 
was tho 0 Battery, P Brigade, at thc same station, in which the admissions 
equalled 2,295 per 1,000. The P Battery, 19th Brigade at Agra had even a 
higher ratio, 2,700, but these arc far exceeded by the returns of regiments and 
batteries in the Punjab, in which the cases of sickness equalled 2,976 at Hawul 
Pindee and 3,930 at Peshawur. The 11th Hussars at Muttra show the lowest 
mortality, 6*03 per 1000 ; the highest, 64*20, was in the L Battery, A Brigaie, 
Iloyal Horse Artillery at Peshawur. The two newly arrived corps, tho 
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1st Battalion of the 17th at Lucknow and the 39th Begiraent at Ferozeporc, 
had a high ratio of mortality, 35'71 in the one and 31*29 in the other. 

89. To the series of statistics for 1870, a very interesting and important 

Table (No. XX) has been added, in order to show 
the average number of days spent in hospital by 
the men of each regiment throughout the Presi- 
dency — an excellent test both of the extent and severity of sickness. The pro- 
yiortion varies from a minimum of 10*6 in Her Majesty’s 107th Regiment at 
Uazareebaugh, and it is remarkable that tlio account of this station is very 
inw^h more favorable than that of any other in the plains, to a maximum of 
39*6 in one of the batteries at Agra. Marked variations are apparent between 
different corps in the same station ; for example, in the 88th at Agra, during ten 
months’ occupation, the average was only 17. On the other hand, examples are 
not wanting m which the similarity between the results as shewn in different 
Imdies of men in the same locality were singularly alike. At Peshawur, for 
instance, the number of days spent in hospital by each man of the l-5th and 
3Sth Begiments was almost identical, having been 32*0 in the one and 32*9 in 
the other. For the Army generally the average time spent in hospital by each 
man throughout the year was 22 days. 

90. The results of hill stations have already been referred to, and more 

details may be learnt on an examination of Tables 
X.XI, xn, and XIX. it may ^ useful for 
tbe hot waMB of 1870 ii hen deuued. futuTO reference to place on reconi the number of 

men, women, and children who were stationed in 
the hills during the hot season and rains of 1870, distinguishing those also wlio 
were with their regiments from those who wore either at convalescent dep6ts or 
with working parties. 






Ditail of stbiiuth. 





OflioCTH. 

Sergoanta. 

Rank and 
File. 

1 

Total Non* i 
Commiasiuned' 
onioerB, Bank , 
and File, j 

Ovorio 

yoiirii. 

Childron. 

1 Under 10 

1 yenrw. 

Under 2 
yonrH. 

1 

At Hill StaiionR... 

123 

im \ 

2,014 

3,CMH 

270 

34 

1 

246 

138 

At ConvaleRcent l)ep6tH 


134 

1,807 

1,941 1 

262 

40 ! 

308 

107 

Working partioR. . . 


53 

1.123 

1,170 1 

50 

r, 

66 

23 

Total 

226 

3«7 

6,8'lrl. 

6.211 

682 

85 

610 

268 


In the working parties the numbers, it is to be observed, varied. The Quar- 
ter Master General’s return gives a total of only 1,176. The note to Tabic XIX 
explains that, while the average for the season was 904, the strength at one time 
was 1,676. It may be mentioned that on the Ist June 1871 the number of 
Non-Commissioned Officers, rank and file in the hills amounted to 6,866. 

91. The working parties of soldiers employed in the hills continued to be 

The vorUof pirtiei eontianed to be Very SUCCeSSful. 
very raeoeieflile 


The statistics given in the seventh division of Table XIX shew tliat out of 
an average strength of 904 men only 7 deaths occurred, and of these it is to be 
remarked that 2 were the result of accident. Both the death and sickness rates 
are unduly raised, by adapting the returns of seven months so os to exhibit the 
statistics as if for the year. Had the hills been occupied during the whole year, 
including the very favorable climate of the cold weather, the annual ratio of 
admissions would have been much under 1,676, and that of deaths under 7*74 
per 1,000. With reference to the financial bearing of these working parties, it 
has been n^solved, Igi, that a system of contract should almost universally be 
adopted; and 2nd, under no circumstances should the ordinary rates be exceeded. 
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92. The statistics of the hill convalescent depots are given generally in 

Th. oravdMMBt Bicht sif. Vm, and the details for each of them sepa- 

btttwMNittUoeeaNadiiw doriiirtiw rately appear in the last division of Table XIX. 

The men composing them having all been soheted 
on account of ill-health, the amount of sickness and mortality amongst them 
has been high. The admissions equalled 1,366, the daily sick 96, and the deaths 
22*62 per 1,000. The statistics of these dep6ts are chiefly interesting in con- 
nection with the question of invaliding. Out of an average strength of 1 ,916 
men, 414, or 212*86 per 1,000, were sent to England ; that is to say, in betwcien 
one-fourth and one-fifth of the number of men who had been 8«‘nt up to 
the hills on account of sickness, the change failed to produce the desired 
restilt. More marked benefit might be produtied if the men were kept 
up in the hills during the winter months. The hot weather and rains, 
even in the Himalaya, can be regarded as little better than a means of escaping 
the much more trying climate of the plains, but in the bracing winter montiis 
great and permanent good might in many cases he anti(;ipated. 

93. In 1870 an important experiment was tried in removing men from 

^ . V . i-iis convalescent depot at Kussowlie whose health 

own at Kuanwiio with thoae at Umbai. hacl rccovcrcd, aiul rc)»laeurg tliciu by Others from 
fucoSiflu'''**”* **””** **** ****” ** neighbouring station of 11 mballn Avbo required 

' a changes. l)r. IVlunro, the Deputy Inspector (rcnc- 

ral of Hospitals, who proposed this regular system of exchanges during the hot 
weather and rains, was of opinion that in this manner the benefits of the hill 
depdt might be more widely extended, and the sanitarium rendered more nsc- 
•ful than it had been under previous arrangements. The rt?sult of the experi- 
mental trial which was sanctioned has been so far successful. Fifty-seven men 
returned to TJmballa much benefited by their short residence at Kussowlie, 
and none of these, except two who had been sent down because they were not 
fit oases for the hills, were admitted into hospital during the remainder of tl»e 
season. All the others were able to resume and conl-inne at duty. At the 
same time those were sent down equal numbers w ere brought up — men who 
required a change and whose condition at the end of the season bore evidence 
to the advantages which they had enjoyed. Of the three women sent np two 
unfortunately died shortly after arrival at Kussowlie. Had their removal from 
the plains at an earlier date been possible, one at least w'ould in all probability 
have recovered. A further trial of the system is now being made. 

94. Before leaving the suhjcct of sickness and mortality in the European 
Dr. Brjdn'iMB-rtarubios.iseo.'e*, Army in this Presidency, mention must he made of 

bave nearly bam eonplated. gtatistics of previous VOUrs which haVC bccil 

compiled and tabulated by Dr. Bryden. These consist of two volumes ; one 
which has Iw'nn printed and submitted to the Government, and another 
which is still in prepanition. The first of these contains the anniml tables 
from 1858 to 1869, which have already appeared in the first six Sanitary Re- 
ports, with a valuable appendix, llio second volume refers to the ton yeax’s 
1860 — 69 — a period which commences after tlio exposure attendant on the suj)- 
pression of the mutinies had ceased, and during w'hich the Army was .subject 
to no special vicissitudes. The statistics of these ten years Iiave been ax*ranged 
to show the sickness and mortality in diffewent groups and stations, the preva- 
lence of the chief diseases, the mortality which they occasioned in each year, 
and many other points of great practical interest and importance. They indeed 
form a mine of information on all subjects connected with the vital statistics 
of the Europtan Army in this Presidency, and hear ample evidence to the 
unwearied industry and singular ability which Dr. Bryden has brought to bear 
on this great question. The greater part of these tables is now ready, but 
the constant and ever increasing press of current work has prevented their com- 
pletion. I hope soon to bo able to submit them to the Government. 

95. In the meantime some general statements regarding the sickness and 
Daily »i«k.nite ftr «acb month of the mortality during these ten years will prove of inter- 
ton yoon i 8 «o— 69 , BongaL egt. The aonexerl table .shows the daily sick-rate 

in each month at the diflerent stations and in each province. It wfmhl he 
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impossible mtliia reasonable limits to draw attention to all the interesting points which are 
here shewn. An examination of the figures will show the variations in diflerent months, the 
time of maximum and minimum sickness, and the places which stand highest and lowest ' 
in the scale. 

European Arnijj of Hie Bengal Presidency ^ 1860 to 1869 . 


[ AKgregatpo 
STATIONS. the Annual 

1 Strength oI 
j the io yenm 



DaILT Su K PRU 1,000 OF THK AVRaiGR STaKVOTH, 

Average 
.Annual 
Hatio for 
the 10 
yeara. 

j •Ian. 

j Kell. 

(M-1 

52-7 

057 

52-4 

j Mar. j April 

1 May, 

1 June. 

July. 

Aug. 

8epl. 

(>Pt. 

Nov. 

Dec. 

Fort Willittiji 
Duin-Dum 
Hamu'lfpoi’e 
Hi'rli.'iinporL* 

Hknoal ViiorKR . 

Diiiiiporn 

lirnjjres 

Fvzaltml 
li.M' Havoill 

Lu<*loiow 

Si‘«'U|nuv 

Kiitk'ltpflmr 
( .’HWiiporc 

Allalintwl 

-Naffode 

(lASaKTTCpKOVlM'Jifc 
AND Ot'I V 

1 S,St2 

• 6.H72 

1 6,2BK 

1 1,S»7 

60‘5 

47*1 

07‘6 

60-4 

i 721 ! C3 I 

I 02-9 ' 111 -3 
69'2 i 09-.1 
6(I'U ' 62'2 

1 73-0 
78-3 
! 70*1 
66*3 

sail 

8-t-S 

7KH 

6ya 

88-0 

(u;*o 

97-3 

73-7 

890 

(^9*7 

93-8 

81*3 

76-6 

70-8 

86-8 

l,X,-7 

69*6 

82*8 

73*0 

102d 

59*4 

03*4 

692 

80*2 

49*9 

64-0 

03*9 

76-0 

706 

66-9 

74-8 

72-2 

1 24.2H6 

i 

* 66'S 

1 01 *0 ! 03’ 1 ! 027 

w> 

78*4 

82-8 

82-7 

81*9 

76-1 

01-7 

65*5 

09*0 

1 8,817 

! y.d^H 

j 9.834 

1 3,82r> 

1 22.W) 

1 0,12t! 

1 3.«07 

10,098 
Jl,«2<} 

1 105.971 

027 
74*2 
08‘6 
65 3 
40-6 
67*8 
64*0 
69'4 
641 
65*8 
4,V8 

(ioo 

i 74-4 
OO’O 
09*0 
69*6 
407 
697 
64’0 
68*9 
(11*6 
69-4 
617 

; 740 
j 76-3 

I 81*3 

1 00-2 
47*7 
05*8 
68-7 
72*(; 
08-0 
02*1 
05-5 

00*8 

: 70-0 
! 8M) 

1 80*2 
j 04*8 
i 63 7 
09*9 
' 09-1 

1 09*0 

1 70*9 
j 71*9 
j 04*9 

71- 9 
70*2 
91*3 
02-8 
551 
09*0 

72- 4 
72-8 
08*8 
09*0 
64-6 

78*0 

721 

98*9 

03*0 

40-7 

08*7 

06*7 

71*1 

09*4 

72-6 

00-2 

77*5 

OH-2 

95*8 

71*4 

4S-5 

70-5 

0tl-4 

736 

73*1 

74-2 

09(i 

77 0 
77*3 
97-7 

72- 0 
r)7'5 

73- 9 

72- 0 

73- 2 
70*0 
83-9 
07- 1 

76-1 

80-7 

1101 

71*1 

50-8 

79- 2 
7U5 

80- 4 

81- 0 
95-3 
080 

052 

08*1 

92-5 

02-3 

67*6 

73*8 

02-9 

76*7 

80-8 

97*3 

9(1*0 

65-0 

02*1 

71*9 

60*8 

40-7 

01-0 

61-0 

71*1 

06*9 

80*2 

89*9 

41*1 

68*6 

02*9 

46*3 

39*5 

1 63-0 
i 49 9 

I 00 *1 
! 67*3 
i 01*1 

1 

70*6 

72*1 

84*6 

01*8 

60-4 

07*0 

02*7 

09*9 

09-3 

74-0 

00*4 

017 

72-4 

72*0 

72'8 

7.1-6 

77-3 

81*2 

74-8 

638 

64*0 

09*6 

Slut jrliiUi port' 
llarcillv 

Mi'radabad 

Alt't'nii 

Drlhi 

Muttra 

lUiHlLCUNl) and 

AUikrdt. 

Apjra 

Murar 

Uwulior Citadt 1 
Hotipi-ee 
•1 haiiflic 

ilul)l)lllp01V 

Saujifiir 

Agra and Cuntral 
India. 

Pliilloiir 

Jullini(lur 

I'VroZi'poru 

M(K)ltnfi 

Itmi Ikhiid I Kliaii 
Mcwiii Mi'ur 

Foi l Liihon* 

IhiiriiHur 

Si'iilkolo 
linwul Pindcf 
Oiitiphcdlporo 

Attui'lv 

Nowwliora 

Fonbawur 

PUNJAh 

Darji'clirijr 

Sul)iil.hiio 

Kail I'm ' 

Uoiul-itiakinu Dfitiuh-; 
UllUltN. 

JliLi. Stations 

BgNOAL PRRSiDKNCy 

, ■t.iHK; 

9,21(1 
3,31(1 
1,803 
18.779 
7.226 
4,115 

531 

r)i.'5 

OO’l 

O0'2 

61-8 

870 

()l)‘5 

57-4 

65*0 

69-9 

022 

05-2 

93-0 

00-2 

69-2 

60*4 

570 

020 

09*2 

90*4 

03-2 

OS-2 
64*4 
72*0 
68*9 
74 7 
87*0 
71*0 

71- 9 
62-0 
763 
01*3 
75-0 

1(K)*8 

72- 1 

Cs-1 

65-3 

79-0 

68*7 

711 

1001 

70-2 

70*1 

01-5 

77*2 

69-1 

79-8 

102-9 

732 

00-6 
(11, *8 
842 
05-3 
81-4 
109-4 
74-3 

04*9 

04*8 

88-4 

02*9 

83-4 

119‘8 

70-9 

67*8 

67*2 

75*9 

00-9 

80*1 

109-3 

02-0 

76-6 

51*3 

62*0 

05-8 

63*9 

71.0 

103-7 

674 

3IM1 

60*4 

62-4 

62*2 

64*7 

76*0 

62*9 

01-3 

601 

71*6 

60*0 

73-1 

98*6 

00*8 

67.1 KHI 

(I3-2 

tlOfl 

05*4 

73*4 

77'3 

77-4 

80-4 

82-7 

83*6 

68*0 

64*8 

72*8 

10, 110 
10,232 

2,o:»2 

SI6 

(!.3r,i) 

l,K(IU 

j 7.:u;i 

1 8,011 

5(1-9 i 580 
59-0 ! 58-5 
48'7 j 48-5 

04-8 1 0()-9 
41'2 1 52-1 
69-t: I50’8 
(;5() 1 (;7'3 

58- 2 
00-2 
572 

59- 4 
48-2 
(15-3 
75’3 

68 7 
088 
590 
60-5 
093 
62-6 
. 08-9 

1 81*1 

07-6 

03*2 

07*6 

58*1 

76-8 

69*3 

70*8 

80-9 

00-4 
62-6 
Oiil 
02*0 
76 8 
010 
72-0 
80*7 

71*6 

00-2 

00-6 

09-4 

80-7 

00-0 

77-4 

80-9 

89-0 

71*8 

70-1 

80-7 

103*0 

68*7 

89-3 

88*2 

07*2 

78-0 

09-2 

102-6 

107-4 

02*6 

98-2 

102-0 

102*8 
84-4 
03*5 
80-4 
114*3 
01*8 
109-5 
103 1 

85*7 

70*0 

51*6 

l(i5'*0 

63*8 

101*9 

8(1*0 

01*6 

00*9 

41*1 

09() 

43*8 

m‘7 

07*9 

06*1 

36-7 

41- 1, 
43-8 
:i;i-7 

47- 6 
71-4 
60-8 
46-H 
60-0 

42- 6 

48- 3 
21,-2 
68.1 
61,-8 
6!,'7 

72-6 
67-4 
61,-1 . 

'81-9 

66-2 

7i,-4 

81-7 

j '18, (175 

691 

00-2 

92 1 . B7 « 

70*2 

7(1’2 j 72-4 

84-8 

93*1 

98*3 

87*3 

7d.*l 

15.198 

889 

7.882 

8,620 

8.75(1 

1.011 

12,385 

1,382 

3,201 

12,487 

14,741 

2,997 

1,584 

r;.42(; 

18,870 

12-7 

33- 1 
3(;-6 
39-7 
60*4 
43-3 
47-2 ! 
15-9 ! 
426 
47’5 
51’9 

34- 2 
39*6 
63'4 
53‘1 

5.I-0 

31'6 

39-1 

lO-O 

64-3 

41-0 

19-9 

331 

39-0 

51 -8 

48‘() 

30*8 

40*1 

60-4 

50*4 ! 

1 

02*3 
30-9 
45*9 
47-9 
627 
34*4 
53-2 
21, -4 
30*9 
51*2 
4!»*8 
41*5 
30-2 
30*4 
51*3 

1 

59-0 

41.-2 

438 

52-8 

520 

:10’2 

441-6 

31*5 

61*6 

60*0 

62*9 

38*7 

10-0 

39*0 

63-8 

05-6 

61*2 

51*4 

65-0 

53-6 

402 

02-2 

421 

00'2 

67*8 

60-0 

42*0 

60*3 

408 

70*8 

c-i-a 

.'ll 1-2 

60- :i 
6:i-s 
6f.-7 
4H’11 
(17'5 
4t'8 
(120 
01-7 
6K'4 

61 - 8 
620 
6:i'7 
7011 

(i3 9 
00*1 
•Ui'9 
53*0 
03*2 
40-1 
00*2 
46-4 
69-3 
06*4 
03-S 
670 
48*4 
69-1 

76*0 1 

1 

03-0 

1 05-8 

1 •■18*2 , 
68-1 

1 04-3 

1 0()-7 
77 '} 
57-4 
70*4 
00-6 
00-4 
C(}-2 
60-0 
6S-4 
73*0 

1 07-5 
! 04-0 
621 
68-7 
74*1 
09*7 
! 96-8 
72-6 
86-8 
08*7 
735 
44-9 
01*7 
65*2 
80*8 

55*7 

60*4 

48-0 

60-1 

72*0 

71*1 

93*3 

7o*o 

08*5 1 

1*10-7 

71*9 

38-3 

04*4 

02*4 

83*3 

40-5 

48- 3 

49- 1 
44*2 
00*9 
79*1 
70*2 
57*4 
62-6 
660 
67*2 
28-9 
76*4 
70*3 
74*6 

67*2 ^ 
49*5 
40*0 
60*0 
68*6 
63-4 
00-0 
07*0 
57*6 
57*0 

57 9 
4<l.*0 
61*8 
62*9 
00*2 

14(1,097 

4i!-(l 

47'1 j 49-8 

61-7 

m j (11 6 

64-2 j 

65-7 

07*7 

03-2 

64'& 

46-(, 1 66-7 

2,7112 

«.71ti 

fi.7oo 

8112 

2, 220 

47*3 

337 

49-7 

1(V4 

30-4 

31*0 

60*6 

38-6 

33*0 

38*() 

07*0 

427 

40*3 

61*0 

70*6 

42*6 

42*0 1 
61*6 
71*2 
42*0 

61-4 

tiO'O 

3B-4 

46*9 ' 
(K)-8 
71*8 I 
34*0 

40-4 

67-8 

70-6 

40-0 

36*9 

60*9 

im 

63*7 

30*0 

43-9 

60-9 

46-9 

35*8 

37*2 

41-7 

43*1 

31-(, 

31-6 

311-8 

36-4 

39-4 

48-4 

62-1 

41-8 

111,390 

_ 1 

42 0 

40*2 

1 . 

62*1 

66*2 

60*8 

61*8 

60-3 

66-2 

40-3 

m 

38-2 

34-9 

49 2 

390.078 

577 

68 8 j 

01-2 

G4'9 

09*2 

70-6 

72-7 j 

76-3 

70-2 

74-4 

64-8 

64*8 

07*1 


Sevewl sUtlona occupied tcnjpopwlly atid for broken periods arc Incjudcib^ 
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96. A similar statement lias been obtained from the Madras Presidency for the same 

A ilmUar statement for Madras. yOUrs. 

% - 

European Annj/ of the Madras Ermidency^ 1800 to 1869 . 


JUUi Su K'llATB OK RACB MoHTH !•«» 1 ,«KX> OK THU AVKHAGR StMBNUTII. 


STATIONS. 

i 

i 

.ci 

a 

s 

1 

1 

t* 

s 

1 

i 

— 

April. ' 

1 

June. ! 

1 

1 

*3 

<-» 

‘^en.SQV' 

! 

1 

September. I 

! 

'I' 

n 

S! 

o 

X 

1 

( 

* V 

(*« 

u 

< 

Banpiluro 

i 

16.047 

39‘9 

\ 

42*6 

47-2 

478 

i 

1 

1 

1 

1 48'6 

60*6 

! 64*6 

63*8 

66*4 

63*8 

61*2 

45*0 

49*3 

Kampteo 

lO.O'W 

^lf;'6 

49*3 

46-6 

47*1 

62*0 

65*7 

666 

59*3 

06*7 

68*1 

49*3 

43*8 

62*6 

Bt’llary 

9.GIW 

69*3 

661 

fifl'S 

57'3 

66*6 

01*6 

68*7 

03*6 

03*5 

03*6 

646 

624 

623 

ISecntidorabad . . 

26,984 

71'2 

69-3 

02*7 

60*8 

Cl'2 

68*6 

62*7 

72’7 

80*4 

82*3 

I 81*6 

78*9 

09*3 

Si. Thomas Mount.,, 

:).S7» 

72T) 

7H'2 

89*4 

75*4 

83*8 

800 

838 

72*0 

73« 

69*8 

1 

72-(! 

67*0 

77-0 

Unn^ooTi 

8.879 

49-6 

1 6] '8 

61*8 

61*8 

49*6 

65*2 

60*8 

68*6 

66*2 

52*9 

! 68*5 

6()-6 

638 

Madras 

9.198 

Ofi‘3 

1 99-1 

61*1 

60*3 

76*0 

05*2 

68-6 

72*8 

67*4 

08*6 

1 

j 08*5 

687 

C7'6 

Toiiphoo 

6,212 

53*7 

49'9 

61*4 

63*7 

63*7 

65*6 

67*0 

67'« 

69*6 

69*6 

66*6 

1 

40'9 

66*7 

Thayptmyo * . 

4,564 

483 

69*3 

63*7 

63'7 

74*7 

74*7 

85’7 

72'6 

08*1 

1 

6!V3 ! 69-3 

64*9 

05*3 

Cauuanore 

7,139 

60*0 

61*8 

60*4 

490 

1 

63*2 

63*2 

64-« 

60*0 

r>0’2 

67*4 1 64*0 

63*2 

54*2 

Calinii 

828 

301 

21*1 

48*2 

36*1 

30*1 

36*1 

36*1 

30*1 

30*1 

48*2 

72*3 

48*2 

41*2 

Malliapooram 

1,088 

27T) 

27-6 

30*7 

30*7 

.•«l'7 

45'8 

30*7 

30*7 

30*7 

30*7 

3(l'7 

30*7 

36*0 

Trichinopoly 

2,-9 )8 

63-9 

498 

46*6 

68*1 

02*2 

62*2 

70*5 

7F7 

70*6 

60*4 

78*8 

70*5 

03*6 

Port Blair 

638 

37-0 

370 

870 

66*6 

370 

66*5 

741 

65*6 

74*1 

66-6 

37*0 

370 

49*3 

Seetabuldoi' 

181 

665 

65-6 

66*5 

111*1 

111*1 

111*1 

111*1 

166*0 

100*6 

106*0 


111*1 

111*0 

Singapore 

747 

400 

63*3 

400 

400 

40*0 

400 

4A)*0 

40*0 

40*0 

40*0 

•mil 

26*6 

40*0 

Pakiveram 

398 

250 

70*6 

26*0 

0*7 

0*2 

0*7 

0*6 

0*7 

261) 

250 

25*0 

26*0 

21*0 

Penang 
‘ Wal^r 

205 

741 

37'() 

37*0 

74*1 

37*0 

37*0 

74*1 

370 

37*0 

37*0 

37*0 

370 

If5*3 

427 

47*6 

23*8 

47*6 

47*0 

47*6 

71‘4 

71*4 

470 

47'6 

47'C 1 47Mi 

47*6 

19*6 

Masulipatam 

193 

626 

105*2 

62*6 

62*6 

620 

62*6 

106*2 

105*2 

i>2’6 

106*2 

105*2 

02 

70*2 

Jaulnali 

338 

i 

68'8 

68*8 

88*2 

29*4 

29*4 

0*1 

29*4 

29*4 

29*4 

29'4 

29*4 

29*4 

36*8 

Depots. 










I 





.tPoonamalhv ... | 

2,014 

228*9 

208*9 

1 

! 

159*2 

111*4 

101*4 

124*3 

141*2 

1343 

1 

149*2 

1112 

lrii'3 

169 1 1 

154*9 

Wellington .. | 

6,370 

j 

53*9 

48*3 

620 

61*3 1 

1 

70*6 

68 7 

or»9 

650 

06*9 

69' 1 

61*3 

71*3 1 

62*5 

Hamandroog ... | 

648 

30'4 

36*4 ! 

54*6 

109*1 1 127*2 

109*1 

90*9 

72*7 

727 

64-.6 ; 

64*6 

36*1 

7J 2 

Chindwarrali ... j 

256 

10*00 

120*0 * 

1 

160*0 : 

1 

2^10*0 • 

! 

240*0 

2400 

280 0 1 

280*0 : 

280*0 : 

2jo*o : 

i 

2lX)*() 

16(rO 

213*3 

Total 

1,16,748 

69*4 

66’9 

58*4 

67-6 

00*5 

00-6 

041 

66*4 

679 

66-9 j 

65*3 

61*2 

020 
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SEVENTH ANNUAL UEPOBT OF THE 


CSactto&I 


A iMiw itumnt for Bonbty. 07. There is also a similar statement for Bombay. 


Jiunpean Army of tie Bombay Prmdettoy, 1860 io 1869. 




Daily Sidi-aATB ov lAon Month fbb 1,000 of trx AveaAaa BnairoTH. 

M 

■^1 


STATIONS. 




1 

i 

i 

i 

1 


i 




1 

1 


UBMAKIMi. 


je 


t- 

1 

1 



! 



1 


' 1 




f 

1 

3 

«9 

1 

March. 

1 1 

u. 

« 

p 

s 

fo. 

i 

1 

i 

5 

B 

V 

t 

2 

1 

1 

! B 

1 

h 

-1 


lifluiba^ ... 

iM) 

81-9 

841 

81 -0 

80*4 

80* 

85*8 

ai-8 

( 

79*4 

649 

70-1 

60-2 

77-8 

78-7 


Sural 

120 

00*7 

126 

Ml '7 

100' 

00-7 

00*7 

KKI- 

133*3 

125* 

1 

125* 

158*3 

76* 

KXi-lt 

From Jinnitry 


m 






57*9 






1H01 to Nov- 
ember IHOZ 
only. 





Deolaloe 

97 

15* 

230 

33*3 

40*8 

47-2 

49-4 

00-5 

66*6 

89-7 

113-7 

40*9 

From Novam- 













iicr 1807 to 

Butchorn Is- 















Deoomber 

\m. 

Jaml 

107 

1H7 

iH-7 

IH'7 



Wl'l 

as-n 

140*2 



9*3 


31*8 

Two iiiuntbB in 

Abmedabad 




1 









1800, 0 Q c 

month in 1807 

















and four 

and Dho* 
liacotc ... 

2,m 

37-3 

4»>i 

36-9 

32*1 

30*7 

34*9 

39-4 

62*2 

63*2 

71*5 

67* 

4M 

46'(; 

nHinthc in 
1H0U. 

Baruda 

37a 

42*2 

MV 

sea 

607 

62*8 

08*6 

81*8 

160*4 

139*8 

265-9 

187-3 

60* 

98*9 


Tcntbul and 
















Bulsar ... 

5i^ 

180‘4 

186*4 

203-4 

288*1 

440-7 

271*2 

... 



... 

16*9 

07-8 

138*3 

No Troups |w 
Hont in I80u*0l 

Deeaa 

8,318 

.37-9 

3a-8 

41*8 

:15*6 

.S3-5 

34*9 

39*8 

622 

55*8 

56*8 

44.*7 

:iM 

42*4 

or 1808. 

Mount Abuo 

KlO 

27-2 

2H'4 

60*6 

95*1 

107*4 

80-2 

09- 1 

60-7 

58* 

«»-6 

41*4 

407 

' 01*5 


]h3lgaam . . . 

U,8«9 

01-4 

67* 

06* 

617 

70'6 

72-0 

73-8 

81-9 

76*9 

70-3 

07* 

02*3 

69*9 


llaireo 

43 

32o'« 

697*7 

127-9 

127-9 

658*1 

326*0 

09*8 


... 

... 


... 

377-9 

No pre- 

Ecnl ill 1805-00 

Adiui 

6.057 

4:i'8 

46*3 

48*3 

66* 

66*6 

63*1 

60*1 

65*2 

03-9 

67*5 

60*2 

50*2 

66*4 

or 1808. 

Poona 

18,952 

630 

570 

47*7 

47*4 

46*6 

4f»*8 

68*3 

08-8 

01-1 

66*4 

49*4 

44*3 

63-2 


Kirkee 

4,810 

41*4 

44*8 

47*8 

46*8 

49*6 

63*7 

67* 

77*6 

73*2 

69* 

66*5 

49*3 

66-4 


Khandalla ... 

734 

' 207*2 

107'6 

a2-6 

83*1 

73*0 

49* 

10*9 

10*9 

2*7 

31*3 

100*8 

217*9 

89-8 


SuUartt 

1.038 

•IH'9 

'48*9 

52*6 

47*1 

3;V0 

31*2 

38*6 

00*6 

69*4. 

50*2 

40*4 

42*8 

40-2 

No Troops pro- 

Abmediui^' 


1 




77*1 


1 






1 

Bout in 1803. 

ffur 

4,930 

03*6 

66*3 

72-8 

74*3 

77*9 

80*4 

99*8 

95*1 

89*8 

84*8 

61*3 

78-2 


AHMi!«rglitir . . 

i)82 

49*9 

49*9 

4:1*8 1 

46*7 

46*8 

38*7 

:19'7 

59*1 

69*1 

41*8 

29*5 

31*6 

44-9 


PooTundhur . 

735 

89*8 

112'9 

1637 

201*4 

213*6 

167*9 

110*2 

111*6 

65*3 

99*3 

146*9 

60*7 

127-4 

1 

< 

Maunder Deo 

170 


1 ... 

78*9 

90*9 

90*9 

39*2 







24-0 

Four months 














in 1800 only. 

Sholaporo ... 

921 

50*5 

54*3 

70*6 

61*9 

63* 

68*4 

74*9 

89* 

86*8 

[ 70*6 

70*6 

61*9 

08-8 

No Troo|M pnv- 















sent in 1800 

Mhow 

12,007 

47*9 

53*3 

66*8 

64*9 

67*4 

67*4 

03*5 

77*2 

83*9 

! 91*3 

73*3 

54*8 

04-3 

or 1801. 

Indore 

807 

19*0 

277 

27*7 

31*1 

277 

20*5 

26*4 

42*7 

49’0 

64*2 

28*6 

19*6 

31-7 


MtiBHOombad . 

8,003 

45*4 

46*7 

61*4 

62*3 

64*2 

61*9 

70*7 

90*3 

111*9 

121*2 

81*4 

58*2 

72- 


Neemuch ... 

4,180 

52*6 

51*4 

47*5 

52*1 

01*4 

68*8 

62*1 

94*1 

116*0 

147-4 

110*1 

74*6 

77-4 


Ajmere 

488 

267 

28*7 

32*8 

30*8 

24*7 

18*6 

40*9 

471 

38*9 

38*9 

38*9 

28*7 

33- 


Tarraghuv ... 

142 

141 

... 

42*3 

197*2 

443*6 

422*6 

415*6 

i 

443*5 

387*3 

316*8 

218*3 

147*8 

264-1 

KoTrrmps pre- 
sent in 1801 

V 

Knrrachee ... 

10,243 

61*2 

60*3 

47*7 

39*3 

47*6 

44*6 

44*9 I 

48*9 

60*4 

61*4 

61*6 

64*4 

60-1 

or 1805, 

(ihizroe 

554 

i26*4 

142*6 

119*1 

167*9 

2997 

310*6 

287* 

268*9 

243*7 

213* 

232*9 

209*4 

218-4 


Hyderabad... 

3,483 

32*2 

34*8 

417 

30*8 

42*6 

41*8 

42*9 

40*5 

44*6 

46*4 

44*2 

37*4 

39-0 


Onmanib ... 

BoM'HAV 

4,299 

70*9 

40* 

27*2 

4*2 

1*4 

2 


■7 

•6 

1*7 

86*8 

120*1 

;io* 


J..F\.rJ*LnA 1 1 . AJIi* 

SlDKtiCY... 

1,13,308 

62*0 

54*2 

68*8 

62*0 

66*6 

66*8 

89* 

69*9 

70*3 

72* 

66*1 

#7.3 

69*8 



The Ltfual Knrupeau Tmopi ate included in (hiR return from IMS, tlio date of their tranifer to the Hritteh Servioo. 

TheaveraK** (IkIU alck foi tho moiitha of Jahuarj, Vehroary, Marnh, April, May, June and Jnly IfWO not inoluded in tiile rotnm, aa no rcoordfo iiavo been kept 
by inoutlis ill titis <illi«re. 



Ttoopk J 


SAUITABT COMMISSIOKBB WITH THB GOVBBNHENT OP INDU. 


98i No Btatemonts of the admifisioQB into hospital for Madias and Bombay for the ten 
„ , 4 . years 1860 to 1869 have yet been received, but this information 
iiwTJSnMiJtnTw as regards Bengal is given in the following table 

1^-69, Bengal. 

Europtan Army lit Bengal Preeidenty, 1860 1o 1869 . 


Admmiiiok-sati mb 1,000 or the Avieaoe Bthkhoth . 


STATIONS. Strength. 


Fort William „• 
Dum-Dum 
BarriMikporo 
Borhampure 

Bengal Peopbb ... 

Hs74ireebaugh 
Diuapora 
Benaroa 
Fysabad 
Hae Bareilly 
V Luolniow 
Soetapore 
Futtehghur 
Cawupore 
Allahabad 
Nagode 

Qangbtic Pbov. 

INOE9 AND OUDE. 

Bbajebanporo 

Bareilly • ... 

Moradabad 

Boorkee 

Meerut 

Delhi 

Muttra 

ItOHIlOUNB AND 

Mesbut. 

^a 

Morar 

Gwalior Citadel ... 

Seeprao 

tThanaie 

Nowgong- 

Jubbuiporo 

Saugor 


Agba and Ointbal 
India. 

UjViballa 

I^illour 

Jullundur 


iw-s 1884 Im im m i TM im m-i [hu h m-s im 

117-8 126-2 1441 161-8 172-8 186-8 17^ 173 7 j 159-0 1.S98 1281 


143-7 130-8 128-8 
140-0 118-8 146-6 
126-2 112-3 166-6 
04-7 83-4 107-4 

OO-B 73-8 73-6 

68-7 86-7 114-2 

86-2 76-6 118-2 
106-8 91-2 100-8 

108-6 92-6 123-9 

126-4 104-8 163-9 
910 120-0 111-1 


166-2 146-4 

161- 8 142-3 
207-4 188-7 
184-4 121-1 

96-9 97-8 
183-1 121-4 
181-3 1167 
128-8 106-1 
188-8 123-8 

162- 8 14A6 
124-0 134-8 


111-8 122-2 

163- 8 165-2 
232-1 204-1 
107-6 116-0 

93-7 104-8 
148-7 123-6 
1220 108-0 
160-4 167-0 

164- 8 166-7 
204-9 246-6 
180 6 337-2 


106,971 113-6 97'4 128-6 160-8 184-7 142 9 1640 161-2 152-6 


78-7 91-7 
69 1 77-0 

80-8 07-0 
97-7 104-8 
99-6 119-8 
181-7 166-2 


91-7 128-6 
77-0 94-9 

07-0 184-1 


128-6 114-7 111-8 121-1 1069 1003 

94-9 88-1 100-6 119-9 1166 97.8 


184-1 116-4 117-2 134-7 1280 10.33 119-7 100 1 90-6 

1470 139-4 120 8 1.34-0 148 2 1.31-6 137-4 142 9 lOo O 

1610 1490 188-4 lOM 1709 168-2 1630 126-3 88-8 


1160 160-1 126-0 1843 154-6 166-2 1432 ' 132-6 

96-9 1 112-3 165-1 1400 1361 164-6 166-2 146-6 138-6 


86-7 107-2 
107-1 14't-O 
80-9 104-8 


126-0 127-6 
100-4 88-4 

117-0 131-6 
137-0 180-9 


1320 136-0 
188-6 1610 
136-7 116-0 
167-8 134-2 
149-6 170-3 
142-6 1249 
146-4 166-7 
167-6 161-6 


1808 197-2 
161-2 207-8 
122-3 147-6 
127-0 147-1 
186-1 209-3 
140-8 161-2 
186-1 179-6 
166-8 182-6 


198-2 226-8 
128-8 m-4 
238-8 260-6 
269-7 370-7 
132-9 1607 
2470 SWH 




Avrrngi* 



lor the 

Nov. 

Deo. 

! 

ten ycHi.'t. 

111-3 

112-1 

17196 

1()60 

136-4 

1947*7 

U13 

129*0 

1892-1 

188-8 

193*7 

1866-8 

1398 

128*1 

1821-2 

79-6 

81-6 

1635-7 

136*8 

114*6 

1738*6 

14411 

1256 

2140-3 

923 

92*9 

1386-6 

910 

74-0 

1141-2 

95-9 

89*9 

1426*9 

89-8 

86*6 

1.304*4 

133-0 

120*2 

1492-9 

136-6 

106*0 

1641*8 

176-8 

119-3 

1992-3 

288-3 

171*6 

1960-8 

117-7 

104-6 

1614-6 

76*1 

(‘)7*6 

1103-4 

76*2 

79*8 

1084-7 

100*1 

90*6 

1310;6 

1429 

105*0 

16407 

126*3 

88*8 

1072-7 

179*3 

136*2 

226.1-1 

129-B 

1045 

1699-8 

116-1 

1 93*5 

1676-4 


216-4 176-1 


291-3 187-1 
129-6 91-1 
316-6 191-1 
246-4 180-8 


8,014 162-4 1370 180-9 1676 161-6 166-8 182-6 213 8 266-2 8294 2464 180 8 

48,676 129-4 111-6 128-3 167-3 1161-6 1641 192 4 233-4 236-8 288 4 2363 1029 


Mooltan 

Den InnfMl Kban. 

Jlaera Heer 

Port Lahore 

Uuritaur 

SetUcoto 

Rawnl Piadee 

Caiapbellpure 

Attock 

Nowaben 

Peahowor 


Darjeeling 

Do^aie 

Subathoo 

Kangn 


83-0 840 122-7 
76-1 64-6 74-8 

97-8 81-2 96 7 

82-8 84-3 98-9 

107- 5 103-9 108-1 
106-7 80-0 67-8 

97-1 88-S 1060 

129-2 86-6 73-3 
92-3 66-2 87-6 

108- 1 96-2 96-7 

142-4 102-0 118-4 

72-9 82-1 88-1 

121-6 101-2 89-7 
1240 92-0 86-1 

123-1 96-9 111-2 


1820 163-4 
116-8 120-6 
120-1 126-7 
166-8 187-8 
144-6 148-8 
80-9 107-1 
127-8 1420 
118-6 134-2 
138*3 148-2 
108*8 1360 
184*8 163-7 
84-2 139-8 
110-0 168*9 
96-e 189-0 
184-6 £66-4 


166-9 177-1 
228*7 223-9 
136-9 139-2 
147-1 118-0 


262-8 260-9 
271-1 301-9 
216-0 247-2 
164 4 1.38-4 
173-7 180-8 
169-0 98-6 

182-9 196-4 
199-5 168-6 
267-4 302-2 


jneota ... ">8»e 

Hiu Statiok* ... 19,390 ... 


146,697 102-7 88-7 1029 190-7 1670 1666 1701 176-8 178-4 186‘0 1628 1268 17407 

8792 117-6 6f2 860* 108-4 98-1 100 8 83 9 74 7 08-6 72 2 60 2 66 6 978 0 

em 62-9 640 M-7 M-4 94-9 102 4 96-9 74 6 69 7 64*1 63-8 49 4 016-3 

6700 M-2 74-0 118-8 im 181-2 1160 123-6 1122 888 87 7 78 7 802 12484 

ffi K 67-7 M-4 8W m7 97-3 114-6 141-9 1280 136-3 1607 610 1287-7 

«S20 610 790 106-2 997 99*8 824 629 ... ... 1069-1 


• jniitouPiuiiJPBHCT 8,00,678 114 1 990 118-6 1466 14»'8 151-2 170-3 1773 172*8 181-6 160 8 128-1 1764*9 
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SEVENTH ANNUAL REPORT OP THE 


rSMtioBl 


SM). The deaths among the European Army of Bengal for each station during the ten 
sutMwtibmiiiKtiitmaruHt^ia th« yoars aro as iollows 

Beiifal Anny, 1860 09, 


European Army of the Bmtjal PreHiiemn/, 1860 to 1869 . 


DXATR*llATf Mft l,Oa) FSOll THI ORtBir OAVBXE Of MOBTAttfT. 


Atibaob Avmval 
Diath-iacb. 








k 





£ 

1 

A 

< 

{ 




STATION!^. 

ocS 





ri 

£. 

4. 

c 

t 

6 

. 

1 


I 


h 

1 



ExelttdiBff 


1* 

< 

1 

i 

t 

b. 

1 

1 

g| 

r 

1 

1 

a 

s 

f 

1 

i 

i 

*s| 

1' 

1 

s 

Is 

II 

All OSttlM. 

the Cholera 
rate. 

FortWilliam 

8,81^ 

”8‘8T 


2*04 



3*41 

-•68" 

2*60 

•91 

^^•46 

i‘7o 

‘46 

i*36 

102 

■'gSifiT 

"le-sT 

l>utn-l>um (9 years) 

6,872 

4*26 


4*43 

3*24 

1*68 

6.81 

•86 

4*96 

•86 

1-02 

•86 

17 

2*04 

1*70 

mo 

28-44 

IJarraokpore 

0,258 

d‘83 

•16 

527 

2*55 

•48 

7*61 

•80 

m 

1*28 

•48 

2*08 

•16 

8*36 

•80 

82-12 

28-29 

ijerhampore 

1,897 

4*22 

... 

11*07 

2*11 

105 

211 

... 

6.80 

... 


•53 

•6S 

1*68 

1*06 

80«6 

26-88 

Bskoal ?Bom ... 

24,286 

6*26 

*04 

4-38 

2*02 

•96 

5*23 

•66 

3*68 

107 

•68 

1*52 

•29 

1*98 

1*07 

29-67 

28-81 

liazareeebBUgh ... 


2*78 

*16 

6*12 

*44 

*29 

896 


1*61 

*68 

•73 

•87 

... 

2-48 

•16 

19*15 

16*87 

Dinapore 

i817 

2*49 

•28 

8*63 

2*38 

*28 

8*52 

•79 

4*64 

•67 

•67 

1*69 

... 

1*81 

•90 

23*26 

20*76 

Benares 

6,408 

10*20 

*82 

6*42 

8*19 

*86 

3*19 

*64 

4*86 

•95 

•96 

1*81 

•32 

1*92 

1*06 

35*18 

24*98 

Fyzabad ... 

Kite Bareilly (8 

9,834 

6*29 

•20 

1*78 

2*95 

•51 

1*93 

;20 

1*93 

•61 

1*12 

P88 

... 

1*32 

•51 

20*18 

14*84 

yearn) 

3.826 

*26 

*26 

2.35 

•78 

1*06 

•52 

‘52 

2*88 

•78 

... 

1-31 

•27 

2*62 

•78 

14*11 

18*85 

Lucknow 

22,486 

8*18 

•40 

2*93 

2*09 

*31 

2*14 

•36 

4*27 

•89 

•93 

1*78 

218 

*93 

27*66 

19*48 

Seetavore 

0,120 

2*20 

•49 

860 

1*80 

*05 

1*80 

•83 

2*12 

•81 

1*80 

•49 

• •• 

1*80 

*49 

17*47 

15-18 

Fnttenghur 

3,607 

1*60 

... 

2*77 

2*77 

‘28 

Ml 

•66 

2*22 

1‘94 

•66 

•83 

•28 

2*49 

•83 

18*30 

16*64 

Cawnpore 

10.098 

10*30 

•89 

3*47 

1*78 

1*09 

317 

2*67* 

2*87 

•69 

•60 

1-88 

*10 

2*18 

*69 

32*18 

21*88 

Allababad 

11,620 

19*68 

1*03 

6*61 

3*61 

*86 

4*04 

1*20 

6*26 

•60 

1*12 

1*89 

•36 

2*58 

1*03 

48*60 

29*07 

Nagode ^8 years) ... 

1,067 

10*86 

... 

1*81 

... 

... 

•80 

... 

2*42 

•60 

3*62 

1*21 

•60 

4*83 

242 

28*97 

18-11 

GAKaBTIO Pbovin- 

105,971 

8-13 

‘40 

3-72 

2*24 

•58 

2*71 

•77 

8*47 

•93 

•86 

1*60 

*21 

2*24 

•76 

.2S'69 

20-47 

OSB AND OtJDB. 














2*24 




Sbiuehaiipore . . . 

4,IN)6 

6.10 

... 

2*86 

1*02 

... 

*61 

••• 

2*04 

•82 

•82 

2*65 

■ii 

•40 

18/S6 

18.46 

BareiUy 

9,216 

1*20 

*82 

P30 

1*30 

•66 

1*63 

•22 

3*16 

‘54 

•43 

•87 

1*41 

•43 

13*56 

12-86 

Moradabod 

3,215 

211 


1*21 

1*21 

*80 

211 

•60 

3*32 

1*21 

1*21 

1*81 

*30 

2*41 

•80 

18*10 

16-89 

Buorkee 

4,803 

•21 

•21 

6*24* 

1*26 

*21 

2*08 

... 

1*46 

•62 

•as 

1*88 

•21 

1*67 

•21 

16*87 

16-86 

Meerut . . . 

18,779 

1294 

1*12 

318 

2*08 

*69 

2*40 

*68 

2*93 

•43 

•74 

1*39 

1*34 

•53 

30*41 

1747 

Delhi 

7,226 

7-20 

*97 

6*64 

3*04 

*28 

7*06 

2*21 

4*29 

1*25 

•66 

1*94 

'28 

8*32 

*69 

39 72 

82 62 

Muttra 

4,116 

7*06 

•97 

.3*40 

2*68 

*97 

*24 

•24 

2*19 

•60 

‘24 

•97 

*24 

1*46 

*24 

21*39 

14-34 

Meebitt and Bo* 

HILCUND. 

67,090 

6*65 

•07 

8*85 

1*75 

•44 

2*66 

•82 

3*78 

•88 

•74 

1*70 

•19 

2'52 

•66 

26-61 

20-06 













•19 

1*73 




Am 

Morar 

10,410 

19*12 

*67 

471 

2*88 

*86 

1*35 

‘88 

2*79 

1-16 

.29 

1*92 

6*38 

38*42 

1930 

10,232 

8609 

*29 

4*79 ,6’38 

1*17 

2*74 

1-96 

3*81 

1*37 

1-27 

■68 

•59 

1*70 

•68 

61*67 

26-48 

Gwalior Citadel ... 

2,032 

19*69 

•49 

2*46 

6*40 

•49 

*98 

... 

3*94 

•98 

•98 

*49 

•98 

49 

1*98 

40*. 36 

20-66 

Seepreo 

4*78 

,,, 

6*92 

•». 

... 

... 

3*65 

... 

• es 

118 

2*37 

... 

2*87 

1*18 

21*30 

16-67 

Jhaniie 

6.'360 

8*82 

... 

8*78 

3*78 

•79 

6-46 

•31 

4*09 

1*26 

•79 

•79 

•16 

2*68 

•96 

35*66 

26-88 

Nowgoiig 

1,866 

2*68 


3*76 

376 

•64 

W 


214 

*64 

1*07 

*54 


1*00 

2*68 

20*36 

17-68 

Jubbulp^t 

7,343 

4*68 

•14 

6*40 

1*23 

... 

6'66 

*96 

2*69 

*64 

•96 

1*28 

•ii 

2*31 

1*23 

28*19 

28-66 

Saugor 

8,014 

7*99 

•76 

8*49 

1*12 

•26 

200 

1*00 

6*99 

•87 

1*00 

2*00 

•60 

2*61 

•60 

80*07 

22-08 

1 

Agba andOentbal 

48,676 

15*94 

•37 

4*60 

3*02 

•62 

3‘02 

*92 

3*62 

•99 

•84 

1*26 

•39 

S-18 

•82 

38*48 

22*54 

India. 













•20 

1*78 




Umballa 

15.198 

5*18 

•79 

1*61 

*46 

•20 

1*05 

'40 

2*44 

•72 

•72 

1*32 

•72 

17*44 

12*31 

Phillour 

889 

... 

... 

226 

2*25 

... 

1*12 

... 

2*26 

1*12 

• •• 

••• 

1*13 

... 

1*13 

11*25 

1P25 

Jullundur 

7,882 

1*40 

•IS 

8*55 

*63 

•25 

1*65 

13 

3*43 

•61 

•61 

1*90 

... 

1*27 

*63 

16*99 

14*59 

Ferozepore 

8,520 

1*76 

•12 

1*58 

1*99 


•59 

•86 

1*64 

1*41 

•47 

1*53 

*23 

1-99 

*47 

14*08 

12*32 

Mooltan 

8,756 


... 

4*11 

4*34 

•m 

1*94 

•12 

2*17 

•68 

*23 

1*03 

•a* 

205 

1*03 

18*50 

18*60 

DeralBmaelEhan... 

1,011 

•99 

... 

•99 

4*94 

... 

... 

•99 

•99 

... 

• •• 

• * t 

••• 

1*98 

*99 

11*87 

10*88 

Meoan Meer 

12,385 

46*27 

•57 

5*25 

8*96 

‘48 

2*42 

•97 

3*63 

1*06 

•97 

1*61 

•32 

2*18 

•73 

70*41 

84*14 

Fort Lahore 

1,382 

26*05 

•72 

8*62 

4*34 

1*46 

6*06 

•72 

4*34 

2*17 

1*45 

1*45 

1*46 

8*62 

•72 

57*16 

31*11 

Umritsur 

3,201 

19*68 


4*06 

312 

... 

9*37 

1*25 

4*37 

•63 

•68 

2*50 

•83 

P66 

•81 

48*11 

28*48 

Sealkote 

12.487 

•80 

•u 

2*00 

•88 

•48 

•40 

«.» 

278 

•32 

•48 

1*28 

•16 

•96 

•66 

11*29 

10*49 

Bawul Pindee 

14.741 

*07 

•13 

2*51 

•61 

•07 

1*90 

•47 

2*04 

1*02 

•88 

1*86 

•27 

1*49 

*54 

13*36 

18*29 

Campbellpore 

2,997 

•fl« 

•S3 

3*34 

1*34 

•66 


•83 

1*00 

•83 

2.00 

1*84 


8‘00 

2*00 

16*67 

15*67 

Attock * 

1,684 

• if 

• * • 

2*58 

5*06 


2*63 

... 

3*16 

W*l 

. 1*89 

1*26 

•47 

*63 j 

•63 

17*68 

17*88 

Nowshera 

6,426 

‘98 

•81 

2*65 

8*27 

•si 

1*24 

•16 

1*40 

•93 

•78 

1*09 

1*87! 

•47 i 

16*87 

14*94 

Peshawar 

18,870 

24'76 


4*77 

1*91 

•87 

2*28 

•37 

2*33 

*69 

•86 

1*08 

*21 

1*48 

•58 

41*60 

1 

16*85 

Punjab 

146,697 

8*89 

•21 

2*99 

1*73 


1*98 

•63 

2*67 

•89 

*86 

1*43 

•25 

2*00 

•64 

26-24 

16‘85 

Darjeeling 

Dngshaio 

2,792 

*86 


w 


... 

1*44 

107 

1*07 

1*07 

1*04 

•72 

*•. 

1*07 

1*07 

•72 

966 

9*80 

6,716 


• •• 

1-34 

•is 

... 

8.13 

1-04 

1*04 

•69 

1*49 

•16 

8*18 

•30 

18-40 

13*40 

Sulwthoo ... 

6,700 

5*22 

• f. 

8‘88 

•80 

... 

8.28 

1*49 

1*79 

•76 

•60 

•76 

•16 

1*64 

•15 

80«) 

14*7J8 

Kanm 

Boaa-makmg De- 

862 

... 


8-48 

... 

... 

3*48 

... 

8*48 

... 

1‘16 

2*82 

... 

1*16 

2-82 

17-40 

17*40 

tachments 

2,320 

••• 


1-29 

... 

• IS 

*43 

• •• 

... 

■% 

1*29 

•48 

3*88 

*86 

... 

8-18 

S'lS-" 

Hat Stattonb... 

fmm 

Tsr 

... 

2-27 

*16 


2-68 

l-OS 

1*23 


*98 

•72 

rse 

~36 

ufo 

12-84 

BengalPbebidxkcy 

890,6tr8 

9*24 

•84 

MS' 

215‘ 

'•48 

2-72 

W 

3*31 


•98* 

m 

•W 


M5 

29'98 
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simiiir ittttMt ArKidm. 100. Thd foUowing is a similar statement for Madras 


European Army of the HaAtat Praideuej/, 1860 io 1869 . 


STATIONS . 

strength . 

Dim m 1,000 of SfUVfltn ftoic tii mat oivsis ot 

Atrraor AmuAb 

l >«« TN ‘ kATK . 

j 

1 

£ 

! 

1 

1 

1 

j 

! 


1 

s 

! 

1 

Wounds and Accidents. 

All other causes. 

Died oat of Hoepital . 

i 

3 

s 

*3 

e 

tcC 

a 

1 

1 

Bangalore... 

16,017 

1-99 

0*13 

1*86 

U -20 

0*40 

1*61 

0*19 

2*33 

0-46 

0*99 

0*66 

0-40 

100 

1*99 

14-77 

12*78 

Kamptee ... 

10,940 

6‘39 

0*27 

1*46 

0*91 

0*18 

1*18 

0*27 

2-19 

0*56 

0*46 

0*64 

1*40 

1-28 

2-28 

18*52 

13*13 

Bellary ... 

!),0 O » 

342 

... 

2*39 

0*62 

0-21 

1*87 

0*62 

1*14 

0*21 

0*52 

0*83 

o -7,‘» 

1*26 

2*08 

16-79 

12*37 

Secunderabad 

26,984 

1-78 

0*04 

2*11 

()'.')8 

0-41 

404 

0*66 

7-66 

0-77 

0*90 

1-28 

Ml 

2- fX ) 

211 

25*24 

23*61 

St. Thomas 


















Mount ... 

3,679 

1*39 

0*28 

1*39 

1*39 

1*89 

2-79 

0-66 

4-47 

0-66 

1*39 

1*94 

1*94 

2*62 

0*66 

22-64 

21-16 

Kangoon ... 

8,879 

0*34 


2*14 

0*45 

0*34 

2-26 

0*11 

1*80 


0*22 

1*01 

0-91 

1-36 

225 

13*17 

12*83 

Madras .. 

UJ 08 

4*46 


1*74 

0-70 

078 

0-87 

1*08 

2*72 

0*06 

0-97 

1*05 

0*13 

2-06 

272 

21-16 

16-70 

Tonghoo ... 

5,212 

0-77 


4*03 

0*67 

0*67 

2*11 


2*30 

0*38 

o*r»7 

0*67 

( V 9 (l 

096 

2-19 

16*28 

16*61 

Thayelmyo.. 

4,564 

7*00 

... 

3*61 

1*32 

... 

1*98 

1*10 

2*19 

... 

0-21 

0*00 

I -9 K 

3-08 

4.39 

28*32 

20 *fi 

Oonnanore... 

7,139 

0-70 

... 

0-70 

... 

0-70 

2*10 

0-68 

2*62 

0*84 

0*98 

0*84 

0*28 

1-96 

2*62 

14*70 

14*00 

Calicut ... 

828 


... 

... 



1*21 

1*21 

2*41 

]*21 


1*21 

2*41 

... 

2*41 

12-07 

12*07 

Malliaixioratn 

1,088 

... 



0-92 

0-92 

0-92 


2*75 

... 

... 


0-92 

0*92 

6-43 

13-78 

13*78 

Trichinopoly 

2.408 

2-08 



0*41 

0*41 

2*08 

0*41 

2-08 


2-08 

0*41 

0-41 

1*24 

291 

14*62 

12*44 

Port Blair,, . 

538 



1*86 


... 

... 


7-43 


... 

... 

... 

1*86 

1-86 

13-01 

13*01 

Seeiabuldee 

181 

10'68 

5*52 

5*62 

5*52 

11*06 

6*52 


5*52 


... 

11*06 

6*62 

11*05 

6*62 

88*37 

71*79 

Singapore ... 

747 

... 


1*34 



1*34 


... 

... 

4*01 

1*34 


1*34 

... 

9*37 

9*37 

Palaveram... 

398 

17*69 


2*61 

2*51 




6*02 


2*61 

2*61 

6-02 

6-02 

10-06 

62*74 

36*15 

Penang ... 

265 



... 

8*77 




... 

... 


7*56 

... 

3*77 

377 

18*86 

18*86 

Waltair ... 

424 

... 

2*36 

4*72 

... 


4*72 

2*36 

2*36 



... 


2. S 6 


18*88 

18*88 

Masulipatam 

193 

60*99 

... 

15*54 

... 

... 

... 

6*18 

10*36 


6*18 

10*36 

... 

... 

20*72 

124*33 

67*34 

tiaulnah ... 

338 i 

2*96 


... 

... 



2*96 

... 


2*96 

... 

2*96 

2*90 


14*80 

11*84 

Dbpots. 


















Poonaroallee 

2,014 

0*99 

0*99 

0*49 

1*48 

1*98 

10*92 

2*47 

10*43 

0*99 

4*96 

11*91 

3*46 

12*40 

2*97 

66-44 

66*45 

Wellington... 

6,376 

0*74 

... 

2*78 

0*18 

0*66 

2*00 

0*74 

1*11 

074 

0*66 

0*37 

0*37 

4*28 

Ml 

16*14 

16*40 

Kamandroog 

548 

5*47 

... 

1*83 


1*83 

... 


7*30 

1*83 

3*66 

1*83 

... 

5*47 

1*83 

81*04 

25*67 

Cliindwarrah 

255 



13*33 





4*44 

4*44 

4*44 

4*44 


1. T 33 

8*89 

63*31 

63*31 



















Total ... 

1,16,748 

2*56 

0*09 

2*01 

0*56 

0*48 

2*41 

0*66 

3*61 

0*52 

0*89 

1*23 

0*96 

2*09 

2‘33 

20*27 

17-71 


60 - 
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101. The monthly mortality at the different stations of the Bombay Presidency is here 
i iiaUtt iMMeatiiir Bami»r. shown for the same period. 

European Army of the Bombaf Preeideoci), i860 to 1809. 


DxID riB Of ^BlVCRS f«OM flTI OVlIf OiVBlI Of IfOBlALlTT. 


STATIOX8. 

j 

j 

i 

1 


1 

1 

1 

1 

;! 

i 

1 

1 

1 

j 

I 

1 

1 

! 

S 

» 

1 

£ 

1 

1 

a 

•S 

1 

s 

i 

i 

i 

3 

1 

1 

li 

s 

§ 

g 

1 

St 

li 

1 

iiombay ... 

4,650 

6-81 

eal 

2'77 

•43 

•86 

5‘38 

2*80 

4-52 

*86 

1-08 

5-38 

1 *43 

4-30 

2*15 

36‘77 

80-96 

Surat 

120 

25- 


8-33 

... 



8-33 

... 

... 

... 




... 

8-33 


49-09 

24-99 

Deolalee ... 
Butcher'e 

9.32 

10-73 


6-30 

... 

1-07 

107 


2*14 

... 

1 

1-07 


4-29 

1-07 

26-80 

16-07 

leland ... 

Ahmedabad 

107 



28-04 

0-35 




28*04 




•• 


o-3e 

9*36 

j 

84-13 

»i-13 

A Dholiucote 

2,894 

6*91 


346 

•69 

.€ 

1 

15 

1-88 

*35 

3*80 

•36 

•69 

1*04 

1*38 

•69 

1-38 

22*46 

15*65 

Baroda ... 
Teethul and 

379 

94-89 


5-29 

2-64 



... 

2-64 

2-64 

2-64 

2‘64 



15-84 

5*29 

7-92 

142-43 

47-64 

Bolaar ... 

59 





•• 


16-95 

... 

33-90 

... 


16*95 


... 


tt7-80 

67*80 

Daeaa 

8,318 

3-78 

•12 

3-78 

•72 

•48 

132 

•60 

1-66 

•12 

•84 

1-20 

1‘80 

•60 

1-20 

18-02 

14*29 

Mount Aboo ; 

810 



6‘17 



. 1 

2-47 

2-47 

2-47 

1*23 


4'»4 

2-47 

irii 

2-47 

36-HO 

35*83 

Beli^aom ... 

9,809 

•20 

•20 

i‘a2 


•10 

1-62 

*20 

2-33 

•20 

•01 

•81 

•30 

1*72 

•91 

10-22 

lo-te 

Eairee 

43 





.. 


46 51 

... 

... 

... 

... 



... 

08-02 


139*53 

139 63 

Aden 

M57 

230 

... 

407 

1-06 

•53 

•35 

1 

•71 

212 

•89 

-53 

212 

2-30 

2*48 

2-30 

21*76 

19-46 

Poona 

18,952 

2-16 

•21 

1-89 

•21 

•26 

2-06 

•48 

2*32 

•63 

•37 

.< 

i 

•37 

2-00 

1-28 

10-30 

14*14 

Kirkee ... 

4,810 

3-63 


2-27 


•42 

•84 

... 

•84 

•21 

'42 

*63 

1-26 

•21 

1*25 

11*87 

834 

Kbondfllla... 

734 

1*36 






0*64 

6-81 

12"i7 

1-36 

8-17 

4-09 


6-81 

1-36 

61*70 

60-40 

Sattara ... 
Abinednug - 

1,638 

2-44 


P83 

•61 

l-i 

22 

112 


122 

1-22 

•20 

•61 

•61 

•61 

2-44 

11*03 

11-59 

gor 

4^930 

6-88 


1'42 

1-62 

•61 

•81 

1*83 

1*43 

•61 



•41 

1-22 

•61 

16*64 

10*76 

Aaeeerghur.. 

982 

4-07 


306 

3-06 

1-02 

204 

1*02 

305 

ro2 




1-02 



l9*34 

16*27 

Foonindbur 

735 

5-44 

... 


1-36 



2*72 

1*36 

2-72 

136 

4-08 

1-30 

... 

272 

1-36 

24-48 

19*04 

Maunder Deo 

176 

... 

••• 


... 



... 










... 

... 

Sbolapore ... 

921 

... 


3-26 




2-17 

... 

217 

... 

2-17 

•• 


4-34 

3-26 


17-37 

17-87 

Mhow 

12,667 

2-76 

•47 

3- 

•24 

•32 

1-97 

•71 

1*97 

1-34 

•78 

ro2 

*63 

2-28 

1*18 

18-67 

16-91 

Indore 

867 

2-31 


2-31 

1*16: 

M6 

3*46 

ri5 

... 


1-16 




2-31 

1*15 

16*14 

13-83 

Nuasoorabad 

8,663 

12 80 

•36 

6-77 

•461 

■46 

2-66 

•81 

3- 

•92 

•58 

•46 

•81 

1-86 

1-04 

81*96 

19-16 

Keemuch ... 

4»186 

21-02 

•47 

6-93 

•95 

•47 

1*67 

•95 

5-40 

•95 

*24 

•71 

1 

•96 

8-11 

1-43 

46*26 

24-23 

Ajmere 

488 

6-16 

2-06 


2‘05 



2-06 

... 

2-05 

205 




... 


2*06 

18-45 

12-30 

Tarraghur... 

142 

21*13 


7-01 





... 

14-08 

... 

7*04 

•• 



28*171 


77*46 

66-33 

Korraohee... 

10,243 

1*07 


3’03 

•39 



1-76 

•49 

1-85 

1-66 

*97 

2-64 

1-66 

2'41 

166 

i 

19-4:J 

18-36 

Ghizree ... 

554 

5-41 


903 




... 

... 

10*83 


5*41 

3^1 


9-03 

3*61 

46-08 

41-62 

Hyderabad... 

3,463 

-28 


1-16 : 

1-43 

115 

•66 


*86 


1-16 

1 

•s 

18 

373 

1 *67 

201 

13*47 

13-19 

On march... 
Bombay • 
PJUUinsBCY ; 

4,299 

10-47 


1-68 

•70 

-23 

•93 

1-65 

2*79 

*03 

■ 

1-86 

2-56 

232 

302 

29*09 

18*62 



•17 

2-95 1 

*53 

•31 

8 

jm 

•79 

2*44 

IT 

•71 

1-47 j 

112 

2-06 

1-42 


IQyl 
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102. The general result of these statistics for the three Presidencies may 
be eonreniently seen in the annexed statement. 
^ regards the-proportion of constantly sick, 
M Ai- ^ Bombay gives the most favorable return, 59‘8 per 

1,000 ; Madras comes next with 62*0, and Bengal 
stands highest, 67*1 per 1,000. In Bengal the ratio which is at a minimum 
of 64'8 in December is at a maximum of 79*2 in September. In Madras the 
minimum 60'9 is in Pebruaiy and the maximum 67'9 in September. Bombay, 
with a minimum of 62'6 in January and again in April, gives a maximum of 
72 in October. The admission rate can as yet be shown only for Bengal. The 
annual average was 1764(‘9, of which the smallest proportion, 99, occurred iu 
February and the hugest, 181, in October. 


Statement ehowing the comparative ekknett in tie European Armiet of Bengal, 
Madrae, and Bombay during the ten yeare 1 8tiU to 1 80!). 



In Bengal the constant sick rate at Daijeoling 39'4, at Kangra 41'8, 
Oampbellpore 44, and Jullundur 46, contrast favorably with 70'(i at Fort 
William, 84'5 at llenares, and 98’6 at Delhi, the maximum attained in this 
Presidency. In Madras, Malliapooram gives 86, Calicut 41*2, Bangalore and 
Port Blair each 49'3 ; the highest ratio excluding very small bodies of men was 
at Saint Thomas Mount, 77. In Bombay, Indore shows only 31‘7, Hyderabad 
89'9, Deesa 42*4. The largest proportion of daily sickness in this Presidency 
was at Bombay itself, where the rate equalled 78‘7, considerably in excess of 
what it was either at Calcutta (70’C) or at Madras (67'6). 

108. As regards mortality, Bengal contrasts most unfavorably with the 
cmimim rf thi luttatta «f ««r. Presidencies, giving an average death rate for 
uuwiBtkttkrwPrMMMteiMtetbetn the ten years of 29*98 per 1,000, compared with 

21*46 in Bombay and only 20*27 in Madras. Great 
portion of the excessiTe loss is to be ascribed to cholera, which caused an 

Q 
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annual average of 9*24 deaths per 1,000 in this Presidency, compared with 4 80 
in Bombay and 2’66 in Madras ; but even excluding the cholera rate, Bengal 
with 20‘74 still occupies the lowest place, then comes Madras with l7’7lt the 
returns from Bomhav. 16-66, being the most favorable of all. Tlie higher 
death rate of Bengal is due, as has been already stated, mainly to cholera, but 
Fevers and heat Apoplexy both have had a marked influence in the result. 
Dysentery has been more fatal than in the other Presidencies; hut Hepatitis, 
although’ causing a larger proportion of mortality than in Bombay, shows a 
somewhat smaller ratio of loss in Bengal than in Madras. The details under each 
head may be conveniently seen in the annexed abstract of the general statement. 

Hftittmeni thowing the rowpofoiipe mortality tht JHuTopcan Attain of Btnfful, Madtat, 
and Bombay daring the feu yean 





Death hat* pee 1,000 pbox tbb chief cAuaia of IfoETAimr. 


Aveeaoe Aitev- 
AL Death eatb 


Average 

1 


1 


«n 

1 

§ 

•c 



! 

i ' 

1 

■ - '-g 

Died out of Hi 


1 

rHEHIOHNCT. 

Strength 
fi»r the 
ten yeara. 

1 

3 

1 

Smallpox. 

i 

£ 

V 

K j 

s 

1 


1 




1 

II 

u 

a 

TWntfal 

MauiMN 

890.678 

9-24 

•34 

.-)-58 

216 

•48 

272 

•76 

3 31 

‘99 

•98 

1-73 -241 2-321 

116 

2908 

20-7-1 

116.748 

2-66 

•01) 

201 

•66 

•48 

241 

•66 

3*61 

•62 

•89 

1-23 -96 2*09 

233 

20-27 

17-71 

ilomLay 

133,308 

4-80 

•17 

295 

•63 

•38 

1-86 

•79 

2‘44 

•77 

*71 

1-47 M 2 2 06! 

1*42; 

21-46 

1660 


104. In 1867, under the orders of the Government, a series of forms 
V devised with a view of recording the changes 

r*2miiu“aSn»* tMr Sdi^ iwic* in the Constitution of regiments whieh took place 
via be diiOTMied mor* ptrtiotttariy by during thoii* tour of Indian service. These state- 
Dr. BrydM in the App ments, which Were to bo filled in by each corps on 

leiLving the country, were designed to show the strength on its first arrival, 
with details of constitution according to age and service, the changes which 
had occurred, the causes to U'hich they had been due, and full particulars 
regarding the survivors of the original strength who remained with their regi- 
ments on leaving India. A number of these returns have now boon received ; 
some of them are inaccurate, and others arc necessarily incomplete, because they 
concei-n corps which belonged to the old Local Array. Those which are calcu- 
lated to convey accurate information hoA e been selected, and the results will 
be appropriately considered by Dr. Bryden in his memorandum on the influence? 
of age and the eflects of Indian service, to which allusion has already been 


made. 

106. Having now discussed the vital statistics of the men, I shall 
Th« doth r>t4 «moiic women bH l>«cfly Consider the chief facts relating to sickness 
been eeniidernbiy under the aTemce of and mortality among tho womon and children, 
the lent ten yeare. average strength of 3,619 women, the 

(sonstant sick rate equalled 49*6 and the admissions 1143*5 p«*r 1,000. Many 
cases of sickness, however, are treated in quarters, and cases of cliildhirth are 
no longer reckoned as admissions into hospital. For these reasons tho ratios 
of sickness fall short of the truth. The death rate was 32-68 per 1 ,000, a ratio 
considerably in excess of that for the men. Fevers, Phthisis, Cholera and the 
afTcotions attendant on child-hearing were the chief causes of mortality. 
Although high, the loss of 32*68 per 1,000 is much lower than the average of 
Ihe last ten years, which has equalled 43-31. The annual ratio has varied from 
25*46 in 1866 and 81*6 in 1868, the only two years which show more favorable 
results than 1870, to a maximum of 69*03 in 1861. The distribution of the 
deaths among women in 1870 according to stations is shown in Table III of 
this scries. The details of admissions and causes of deaths, both among women 
and children, appear in No. VII. 

106. Among children, tho oases of illness which were treated in hospital . 
Th« umour ehiiirra, ui- cquaUcd 818 per 1,000, and the constant sick rate 

ihonKh Twy hish, wu toww than thu 42 ; but OS Very many have attendance in quarters, 
«f fwmeryean. these raUos do not represent by any means the 

whole sickness of the year. Out of an average strength of 6,644, four hundred 
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and sixty-one died, or a proportion of 81’68 per 1,000. Amn^d in the order 
in which they contributed to this high death rate, the chief diseases stand os 
follows Diarrhoea 17'89, Anoemia and* Atrophy 12*23, Convulsions 0*39, 
Dentition 8*86, Remittent and Continued Fevers 8*86, Intermittent Fevers 6*67. 
The other causes show comparatively small ratios, in no case amounting to 4 
per 1,000. The distribution of the deaths by stations and the diseases to which 
they were due are detailed in Table IV. The mortality, although lamentably 
high, is lower than that of any of the previous ten years, excepting 1868, 1864, 
and 1866, in which it was res^tively 78*02, 71*36, and 75*11. In 1860 it was 
102*64, and in 1869 it equalled the enormous ratio of 146*22. For the ten 
years it averaged 94*90. 

107. For the first time the deaths among children can be shown according 
iHtiih of iMthi amac «hiUrm In to age, and the details are given in the annexed 
1870 MoordiBf to tfo. statement. 

Sialment showing the strength of European ehildren on the \st April 1870, 
and ratio of deaths ner 1,000 at different ages during that gear. 
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108. As the ratios arc calculated on the strength as it stood on the 1st 
April, and not on the average strength of the year, 
results do not altogether correspond with the 
figures already given, but the difference is very trivial. 
The excessive death rate among very young children which this statement reveals 
is very lamentable. Of infants under six months nearly one-third died. In the 
second six months of life the loss exceeds one-fifth, and again during the third it 
was little less tlian a fifth. In the fourth half-year the ratio has diminished to 
127*14 ; between two and three years it has fiillen to 86*66, and then it rapidly 
declines. I have not been able to procure statistics of child life in England, 
Avith which these figures may be properly compared, but arranged in five-year 
periods, the results stand thus 


ARES. 


Uiiilcr 6 years of ope 

Five, and under 10 years of ago 

Ton, and under 15 years of ago 


DEATIIH PER 1,000. . 

KffaLAvn,* 

Bonsral 

tfaloB. 

Femalei. 

PmiideDey. 

\ 



72-67 

62-60 

148-10 

8-87 

876 

17-73 

4-98 

6-14 

ll'6l 


* The mesM of 89 yMrs*~ls88 to 1866~Uken from the Roglitrar Ocnenl'i Beport for 1860. 


The mortality of European children in the Rengal Presidency in 1870 was 
thus rather more than double the mean mortality of children of the same 
ages in England. 
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100. Anangements Imre now been completed for obtaining annual statiatics of the mortality 
sutiiuoi of mwtkBtr OMf tflom returns of sickness among officers womd be imperfect and of little value, 
from ISM u ISM. General of the Army, and which is here given, although it may not be 
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It would appear at first sight that there must be some material error in this 
statement, as, although the European Army has gradually and largely dimi- 
nished from 18(50, the strength of ofilcers has increased ; but on referring to the 
AdjutuiU (Icnoral on this point, I find that in the earlier years the strength of 
ofilcers in the new line regiments, artillery and engineers, late of the 
Company’s Army, was not included, and it will be soon that while the number 
of officers in Her Majesty’s British Army, as shown in the first half of the 
tattle, lias somewhat increased, the number in Her Majesty’s Indian Anny 
as sliown in the second half has much diminished. 

110. The general results of these figures may be seen in the following 

The general deUb rate #f offleera from statement : — 

ItiOO to 1869, u Bhown by theso returns. 

Ahtracl of Sf of emeu I of Ihtdks awouff Officers during tie (m ijtuirx IKOO fo 1869, 
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It will be observed that in Her Majesty’s British Army the death rate 
among offieei-s has varied from a minimum of t)'2o to a maximun of 19't)9, 
Uic average aimu>al ratio of mortality for the ten yearn having been 1(5'84. 
Among the otlieei’s of Her Majesty’s Indian Army the general average, 18'20, 
is somewhat higher, while the annual results fluctuate botw'een and 

22 :]1. Taking the two bodies of officers together, the general annual ratio 
iivevages I7'b2. 
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111. The deaths among officers of Her Majesty’s British Army serving in 
India, as sliown in the annual regimental returns, 
sutauM rf .««« a 1870. Mowing results 

Slalemtnt thowinj the Strength and DeaUe, in and out of India, of the Offiem of Brilid 
Hegimenh during ihe. year 1870 . 
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Out of a strength of 1,808 offi(!ers of Her Majesty’s British n^giments servingin 
Bengal 30 died, giving a death rate of 10-06 per 1,000. 

Itegarding the officers of Her Majesty’s Indian Army in 1870, the follow- 
ing statement has been received from the Adjutant General of the Army :~ 

Sluiemeiit of J)eath among Officere of Her Majedfe Indhni. Anug dnrlng the gear 1870 . 
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Out of a total strength of 1,707 there were altogether 29 deaths, or a ratio 
of 16-.31 per 1,000. Compared Avith the mortality of previous years these sta- 
tistics are favorable. 

112. The iTgistration of deaths in the several military cantonments has 
Tht ggnern reiuiu of mortaur rtfii- been continued during 1870, and tin; follow'ing state- 

traiion in Cuntoanenu. mcut sliows the general rcsults for the year. The 

ratios of mortality in each cantonment have not been entered iM'eauso in many 
instances the population is not known, and the ndurns of deaths have been 
by no means ac<!urat(?. 
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sanitary COMMISSIONKU with the government or INDIA. (50 

113. Cousidemble dilforence of procedure appears to obtain with reference 

to these cantonment death returns. In some of 
provinces the results arc tabulated with those 

of the general population ; in others they are kept 
distinct. In some cases all the deaths in cantonments, no matter whether 
Native, European, or Eurasian, are included ; in others the return is confined to 
Native camp-followers only. Begarding this matter merely from a theoretical 
point of view, the simplest method would be to place the registration within 
cantonments under the local Sanitary Commissioner, who already receives 
returns from all the other registration circles of the province ; but such a plan 
would inevitably lead to some conflict of authority. Tito sanitary arrange- 
ments of military cantonments are not under the local Sanitary Commissioner. 
In every important station there arc military medical officers with an adminis- 
trative medical staff, and it is very undesirable that the care of the health of 
the community should be in any measure transferred from these authorities, 
who have generally considerable leisure at their disposal ; and, added to the 
innumerable duties which already devolve on the Sanitary Commissioner of 
the province, who is overburdened with interests affecting many millions 
of people, it is very desirable that the same mode of procedure should 
be followed in all cases. The present mortuary return for cantonments is 
defective, and I propose, when bringing the other matters connected with this 
question to the notice of the Government, to recommend that a new form 
should be introduced with the commencement of the coming year. 

114. I have already alluded to the importance of concentrating the 

ithubMndeeidtdtoeonmtrate th« statistical information in this country, and to the 
sutbties of Europeu midien in the necessity of studying tho facts as they concern 
throo preiidenoiei. wliolc Continent of India. There are special 

reasons why thia method should bo adopted with regard to tho British Army. 
The value of full and accurate statistics of the European troops in this coun- 
try can hardly be over-estimated. (Juestions constantly arise for tho satisfac- 
tory settlement of which such data are indispensable, and, whether as regards 
the extent and causes of sickness, mortality and invaliding, the comparative 
healthiness of different stations, tho effect of age and service, and tho many 
other points which might be noticed, it is of the first importance that the 
fullest details should from year to year be carefully collected and placed on 
record. It would bo of much advantage if the statistics of Madras and 
Bombay were prepared in exactly tho same forms as those which have now 
for some years been employed for Bengal. The facts from tho three Presi- 
dencies could then bo satisfactorily compared, the field of observation would be 
practically much enlarged, and the basis of facts on wbioh any generalizations 
might be formed would be greatly widened. But in order to attain tlio best 
results, tho returns must bo collected and compiled by one officer specially fit- 
ted for the work. In this way one uniform method of calculation can be se- 
cured. With a different officer in each Presidency, the same mode of proce- 
dure might nominally bo followed ; and yet there might, and probably would, 
be slight differences in the details of working, which, although apparently 
trivial, would materially influence the results. 

The changes which improved means of communication have wrought in 
this country, present an especial and very forcible argument in favor of such a 
concentration of statistics. A European regiment during its Indian service 
now-a-days has experience always of two, and generally of all three Presi- 
dencies, and to consider its sanitary history in one of them, apart from what 
it experienced in tho other two, is, and must be, most unsatisfactory. Invalids 
from this country go home, and recruits come out to it, vid Bombay, so that, 
independent of the changes in relief, the statistics of Bombay have an im- 
portant bearing on the sanitary history of European soldiers in Bengal. In- 
fluenced by those considerations, the Government has now decided that with- 
out interfering with the arrangements which already exist in the minor Presi- 
dencies, the statistics of the European troops in both of them should be con- 
centrated in the statistical branch of this office. 
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115. Having concluded all the remarks M'hiuli I have to olfer on the 

^ . statistics of the European soldiers, of women, chil- 

Fortber steps have been taken to jrain , i 

infienaation reifarding disease, and to itn* (11*1311 (1X1(1 (lUlCCVB^ £111(1 OH iillG T^£ll*1011B (^tlCStilOlld 

gnt the badtii of the Britidi soldier in '^luoh aro connooted with them, I shall uow pro- 
** ceed to state what steps hare been taken siuoo the 

last annual sanitary report was submitted to procure further information re> 
garding tlie history and causation of disease, and what practical measures hare 
been adopted for improving tho health of the British soldier when serving in 
this country. These two questions are intimately and inseparably associated 
together, and the truth cannot be too strongly or frequently urged, that 
accurate knowledge must form the true basis of all sanitary reform. 

116. Of all diseases which press heavily on the British soldier in India, 

„ u u .. perhaps the most important is cholera, because, 

a apeelal enquiry into eholera in India. although it duOS not add greatly to tllO BlOkuCSS, it 

tells very heavily on the death rate. In order to 
obtain some more accurate information regarding this disease, several fresh 
measures have been taken during tlio past year. The special enquiry into 
cholera in India, which was devised by tho Army Sanitary Commission, lias 
been commenced in this Presidency. The register of eases which was pri- 
marily adapted for European regiments has been modified, so as to suit Native 
regiments, jails and* lunatic asylums. Wheu cholera prevails among Euro- 
ptisan troops, the medical ofllcei's in charge aro so overburdened with 
anxiety and work, that it would be difiicult for them to observe and record all 
the details prescribed by tho Commission ; and tho Inspector General of Hospitals, 
Her Majesty’s British Forces, has accordingly recommended that in these cir- 
cumstances additional and specially qualified officers should bo deputed for the 
purjiose. For the i)opulation generally no such details can be procured, but 
tho mortuary returns will show tho daily number of deaths from cholera in 
c^.h town and vilkge circle, and thus afford much valuable information. Every 
Civil Surgeon will he furnished with a copy of the “ Instruotious,” so that his 
attention may bo drawn to the many important questions regarding which data 
should be collected. It has been decided that all the statistics and reports 
before being transmitted to England should he collected and examined in this 
country. They will accordingly be forwarded to this office, those regarding 
European troops being supplied to the Military Department by the Inspector 
General of Hospitals of Her Majesty’s British Forces, those regarding Native 
troops and prisoners by tho Indian Medical Department, and those concern- 
ing the general population by the Sanitary Commissioners. No registers have 
yet been received from hospitals in this Presidency, but a few from Madras 
and Bombay have been already submitted to the Government with a view to 
their being forwarded to the Secretary of State. 

117. As a part of this enquiry, it has been decided that each of the 

Sanitary Commissioners should regularly transmit 
® monthly statement showing the pre- 
valence of ohol^a in their respective provinces. 
For 1870 general statements have been received from Madras and Bombay, as 
well as from several of the local Sanitary Commissioners in this Presidency, and 
thc^ results are shown in the statistics of cholera among the general population 
which have been given in a pieoeding paragraph. During the current year 
similar monthly statements have been received from all the Sanitary Commis- 
sion's. Dr. Moore, the Supwintendent General of Dispensaries and Vaccina- 
tion in Rtypootana, has also been good enough to keep me informed of all the 
facts jfdatiug to cholera, over the large area ocjcupied by those States, which 
have oome to his knowledge. It will thus be seen that from all parts of the 
country facts are being collected, not only with a view to their being placed 
on record, hut also in order tliat tho current history of cholera may be studied, 
rhe statistical information now being collected in Bengal Proper must even- 
tually prove a very valuable addition to the evidence procured from other 
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quarters. All details regarding cholera within its endemic area and M’ithin 
the districts bordering on this area are of t4e greatest importance. 

118. The question of how the sanitary enquiries in special districts and 

localities, which were suggested by the Anny Sani- 
tary Commissiop in the fifth section of their 
** Instructions,” can best be conducted has for some 
time engaged attention. On this matter the local Sa- 
nitary Commissioners were consulted, and the plan 
of investigation which Dr. Townsend, the Sanitary Commissioner for the Central 
Provinces, has proposed seems to be the best adapted for the purpose. He 
thus describes the general features of the scheme : — 


The lanitftry enquiry in epeeinl looali* 
tie*, u recommended in leetion T of the 
** Instmctiotti,'* is about to be oommenoed 
in the Central Prorineei. 


In order to elucidate many of the pointH of criqmry, it ib necessary that data should )>f 
collected prior to the invasion of the epidemic. It is on this accouni of groat importance that 
special enquiries of the nature indicated in section V of the Instructions'^ should be set on foot 
in the interval between the disappearance of one epidemic and the invasion of another. With 
regard to the question as to whether there are any places within the limits of this provinot* 
which may be classed according to the conditions indicatid in the opening* paragraph of the 
section above referred to, 1 have to remark that, in my opinion, cholera is nowhere endemic in 
this province, i. e., there is no locality which is not free from cholera for periods varying from 
two to four years ; that, on the other hand, there is no tract of country, excepting perhaps some 
rernotie and sparsely inhabited forest tract, which is not subject to occasional visitations of tqnde- 
mic cholera ; but while there is no irac^t of (jountry that is not liable to visitations of the disease, 
there will, I believe, be fouud, even in those tracts in which cholera prevails with the greatest 
frequency and intensity, a certain proportion of the villages whiidi arc not ameiiablc to its 
at|ucks, which in every epidemic suffer only in a very slight degree, or exjierience (‘ompJ<*t4‘ 
immunity. There is not, 1 think, a single district in this provincH? in whicli conijiarativc 
topographical enquiries, with reference to cpid(unic cholera, might not be pursued with advan- 
tage. There are, however, some districts which, from the large amount of traffic through tliem, 
are more subject to he invaded by choleni, and which, from the variety of their topogniphy, oflci* 
admirable fields for carrying out the enquiries sjiecilied. Of these, the one which, 1 think, 
would |>rovc the best field for investigations of the kind is Jabal])ur. There is a gn^i and 
increasing traffic through it, and whenever cholera is prevalent, some part of the Jabalpur 
district is sure fo suffer. lu the late epidemic it was one of* the districts in which cholera first 
appeared, and during the two epidenile years cholera pervad(?d the whole district, upwards ol‘ 
80fi towns and villages were visiteil, and the number of deaths amounted to 1>,()00, or 
mille of the population. The Wpograpby of the district is extremely varied, the conditions of’ 
elevation, nature of rock, soil, cultivation, water-supply, and proportion of forest and ojxui 
country differ greatly in diHerciit localities within short distanc^es of each other ; and moreover 
the geological formation, a knowledge of which is essential to the proper understanding of these 
varied topographical conditions, and on which the sites of the \T3lages, the drainage, and even 
the stnicture of the houses depend, has been accurately surveyed and mapped. Its aceessibility 
and the comparative good facilities that it possesses for moving from one jpoint to another arc 
also greatly in favor of selecting Jabalpur as afield for sanitary enquiry, and mort^over from its 
being on the line of Railway, other special localities at a considerable distance might bcbrongfit 
within the scojk? of the enquiry. 

In the district of Sagur, cholera prevailed in the last epidemic with gi|cater intensity 
than in Jabalpur, and Sagur also has many advantages for carrying out sanitary investiga- 
tions. Its topography is very variwl, and its geological formation has been surveyed, hut the 
traffic through Jabalpur is much greater, and it is therefore likely to be at^taeked first, and from 
its being on tlie line of Railway, and its internal communications being better, the diflieultics 
in the way of jjrosecuting enquiries at all si*asons of the year will be less. After consideration 
then of ail the above circumstances, I am of o[rinion that the district of Jabalpur possessf^' 
remarkable advantages for carrying out systematic sanitary investigations. 

The investigations might Ije conducted on the following plan : — In a certain number 
of localities having well-defined topographical chaiiutcristics, a town, and from 10 k) iiO 
villages around it, should be selected aiad carefully surveyed by the oifieer conducting the 
enquiry, with reference to their sites, soil, water-supply, and other jioints mdi<;ated in the 
Instmctions," and the observations on these points, carefully recortled. ^ Enquiries might be 
canned on with advantage in at least five such circles in the Jabalpur district. Statistics of the 
populations of each town and village should )hi prepared, showing the numliers of each east<e> 
of each sox, and at certain ages. The dates also on which cholera apjwared in such of this 
t/Owns and villages as were visited by the epidemic of 1808 and and the number of deaths 
tfiat occurred should also he noted. All information of this kind having been recorded, a 
Native medical suboi*dmate should be appointed to each circle, whose duty it w’ould be to insjwcti 
jKiriodically every part of the town and every village within the circle, and report to the officer 
condneting the enquiry the state of health of the people and the condition of tlie water-supply, 
tlie depth of the water in the wells, the state of the current in the streams, and other 
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liircumstanccB that varjr from time to time. This subordinate would have his head-quarteni in 
the town or princi])al village of tlie circle^ and he would bo furnished with medicines for treating 
diseases among the )HNq>ic, The nature of his duty would he explained to the owners of the 
villages;, and they would be called u))on to assist him. The deaths in the selected villages 
would, as at present, be reported at the registration station of the circle, bnt they would be 
reconlcd separately in a supplcmcntar)' register which would be forwarded to the officer conduct- 
iug the enquiry. To conduct this enquiry, a special health officer should be appointed ; it 
would be his duty to carefully watx;h the selected circles, and observe the variations in the state 
of the health of the people in connection with variations in climate, conditions of water-supply, 
dryness of soil, and supjdy of food ; at the same time ho would make himself acquainted with 
the topographical conditions and the state of the villages throughout the district, and watch 
the variations in the general health of the ])opu1ation, or this enquiry might be conducted by 
the Sanitary Commissioner, a junior officer being appointed to assist him. Meteorological 
observations have been recorded at Jabalpur during the last two years, but unfortunately many 
of the instruments have bi?en broken, and it would be necessary to replace thorn with a standard 
set. It would also be necessaiy that the rainfall should be measured in each circle of observa- 
tion. While this special enquiry is being carried on at Jabalpur, arrangements should be made 
for cariying on similar investigations in every sudder station of the province where there is a 
Incident medical officer. 


The general scheme has been sanctioned ; the details of the arrangements 
arc still under consideration. It is of great importance that these should be 
provided for as completely as possible, and that the medical officer to be 
entrusted with the enquiry should be altogether unbiassed in bis opinions and 
free from all preconceived theories on the subject of cholera. 

119. The registers of subsoil water-level which were commenced in the 
^ r « .11 1S69 were continued during 1870, but part- 

The regMtera of iubioil wiOor-lavol, , j. p 2.1 i i 1 ® ^ 1 ^ V 

ohiefly on account of the absenoc of oho- ly OU acCOUUt 01 tho marked abseilCe of cholcra 111 

IhM pettonkofer’a ^he Upper Provinces, and partly from other causes, 

tho information wdiieh they contain docs not assist 
in forming any conclusions as to the correctness of Professor Pettonkofer^s 
theory. The returns for the past year were analyzed by Dr, Douglas Cunning- 
ham. In reporting on them he observes : — 


It appears to be impossible to arrive at any definite conclusions in regard to tlie exact 
bearing of these* n'tiirns on the theory of Professor Pettenkofer, for, — l^f, there is an absence 
ol‘ daU regarding tho conditions prevailing in previous years, and consequently a want of 
grounds on which to found any comparisons ; the amount of cholera has" been almost 
everywhere very small throughout the year, returns of cases being furnished by only 23 
stations, and liyoiily 13 of these in a number exceeding 10 ; Srd, many of tho returns are 
very imperfect, only including a certain number of months ; even, however, had all been 
perfect in number and form, it is still very doubtful how far many of them could have furnish- 
ed information of any real scicjiitific value, for in some cases there are very manifest evidences 
of (jaidessness in the conduct of the observations, as for example in one case in wliich the total 
depth in place of the water-level of a well wiw returned consistently during a period of months 
together ; in other cjises, although the observations seem to have been carefully and correctly taken, 
their source apjiears to have been iiuuipable of affording indications of the conditions of soil 
moisture, or, at all events, of the changes in condition which are deemed of importance by the 
soil theory. 

In certain cases, no doubt, it may be impossible to find a well or body of water which 
can be appro})riated as a soui-cc of observation, and which will at the same time really indicaU* 
the assuracdly important changes in soil conditions ; and in such coses aoeiiratc data of rain- 
fall, and general information regarding the amount of water in rivers, tanks, or other bodies of 
water present, will at all events furnish a certain amount of information. 

While allowing that such an impossibility may exist in certain cases, it still appears 
to be very necessary that there should he a clear understanding, that observations on water- 
level are worse than useless unless they afford indications regarding soil moisture, and that the 
selection of sources from which ohsorvations aw? to be derived sliould be made accordingly. It 
is evident that wells like that at llangalore, from which the returns of water-level for that 
station are derived, deeply excavated into the rocky basis of any locality, are, us a general rule, 
utterly incaimble of affording definite infomation regarding those changes in soil conditions 
supposed by the soil theory to be influential in favoring or preventing tho devcloi)ment of the 
introduced cholera germs, and there cun be little doubt that others of extreme aeptli^ such as 
those at Hissar, Sirsa, &e. (even if their water-levels do indicate the level of the first imper- 
meable layer of soil), are equally ill-adapted for that purpose, seeing that it is very impro- 
bable that the water of a mcHleratc local rainfall, or the organic impurities draining down- 
wards from the surface, can ever reach that layer of soil, the conditions of which in regard 
soil moisture are indicated by alterations in the level of the water in the wells. 
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There bein^ so many fallacies and complioations present^ it might possibly be advis* 
able^ while carrying on all the observations which tiave been establish^^ to select from the 
number of obs^viug stations a set of standard onos^ in which the conditions of soil moisture 
arCi as far as can be ascertained^ comparatively simple ; and in these to have wells selectetl care- 
fully^ the extent of the arcus over which the (manges indicated in the well really serve os indiecH 
of changes in soil moisture being as far as possible distinctly ascertained^ seeing that in certain 
localities it maybe impossible^ even within the limits of one large station^ to find one well or other 
body of water which will indicate conditions of soil moisture for the whole ])lacx% as it is evident 
that^ save where the soil is homogeneous and the impermeable basis so &r level as to prevent the 
formation of separate drainage areas^ tlie level in any one well can hardly aiibrd accurate data 
regarding the ouuditions of soil moisture prevailing at auy given time throughout the whole 
station. 

A standard series of wells having been selected in this manner^ observations on conditions 
of soil moistui^e, as indicated by variations in water-level, local rainfall, &c., taken along 
with the facts regarding the local development or absence of cholera within the area in which 
these conditions of soil moisture are accurately indicated, would certainly give dcfiniiie results, 
whereas it is to be feared that the observations as at present conducted are in many cases mere 
sources of fallacy. 

In all cases, in the more carefully selected cases as well as in the others, it would bo 
very desirable, and would greatly facilitate the making up of general resuhis, if all the returns 
were constructed on one definite plan, the absolute distance of the water-level from the surface 
being stated in every instance in feet, inches, and decimals of inches. It may ajijiear unneces- 
sary that returns showing changes of fractions of on inch in amount should be given, still it 
must be recollected that a change of level of very small amount may indicate a veiy consider- 
able change in the conditions of the 6U]jerimposcd soil, esjiecially when these changes are de- 
pendent on local rainfall. 

I propose, in accordance with Dr. Douglas Cunningham’s recommendation, 
that the observations should in future bo confined to wells which have been 
specially selected as likely to afford reliable information on the extent of 
sub-soil moisture. 


120. Some interesting information in elucidation of Pettenkofer’s theory 


Dr. Douglas Chamiiighafli’B report on 
Psttenkoftr's theory, ai appUed to certain 
stations i» KadrsB, is given as Ap- 
pendix B. 


will bo found in Dr. Douglas Cunningham’s report 
given in the appendix, in ilie first portion of which 
he has described his enquiries into the condition 
of the subsoil water-level of certain stations 


which he visited in the Madras Presidency, and into the probable connection 
of this condition with their experience of cholera. Although these results 
do not warrant any decided conclusions, tliey enter on a field of enquiry — the 
relation of the soil to cholera-— which, has as yet received little attention in 
India ; and by the clearness with which the tacts are stated, and the unbiassed 
manner in which the evidence is weighed, they show how such important inves- 
tigations ought generally to be conducted. 

121. Dr. Lewis’ account of the microscopic objects found in cholera evacu- 
«_ T ■ . i_... . . .. ations, which was published last year, and which 

has been most favorably rsesived by the Subsequently appeared as one ot the appendices 
^ M of the Annual Sanitary Report for 1860, has been 

a PM year. most favorably received and generally accepted, 

both by the scientific jotxrnals and by the highest authorities, as a most 
valuable and important contribution to the literature of cholera. Since the 
date of that report he has repeated many of tho experiments which wore 
described in it, in connection with the various “ germ ” theories of cholera, 
and always with results precisely similar to those which have been already 
described. The conclusions which were then formed, therefore, remain as yet 
unmodified. Dr. Lewis has also been engaged with experiments on dogs, such 
as injecting into their veins varying quantities of choleraic dejecta in different 
degrees of dilution, hut the residts do not warrant any inferences whatever. 
The animals have certainly died, but this is all that can at present be said. 
Tho fact that there have been exceptionally few oases of cholera in Calcutta 
has enabled him to devote more time and attention to the microscopic appear- 
ances of the tissues, organs, aud discharges of men and animals in health, 
and also to the pathologic^ changes which are to be found in ordinary 
diseases — details, a practical knowledge of wliich is essential in making any 
special enqui^ into cholera. 

In addition to such investigations which are immediately connected with 
his particular work, Dr. Lewis has also been able to examine and report on 
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vario\xs matters of sanitary interest requiring the use of the microscope. 
Among these may be mentioned the entozoa in ration beef, the supposed con- 
nection between disease and the use of old pit-stored grain in Berar, and the 
phenomenon of the discoloration of the lake at Nynoe Tal, of which some 
account will be given in a subsequent section of this report. On all these 
subjects J)r. Lewis has boon able to afford much valuable assistance, and there 
can be no question that, independently of the important enquiry into cholera, 
India presents a vast field for scientific and microscopic research of this nature, 
in the examination of which the most important results might he obtained. 

122. Dr. Douglas Cunningham’s labors were for some time interrupted by 
Dr. soqciM Ciumingbm’. rtport on » ^cry sorious illncss. When sufficiently recovered 
miorofoopio phonomonn ooaneoud witb ho made u touT in tlio Madras Presidency, and the 
ahoioM, Appendix B. information which he then collected is embodied, 

partly in the first section of his report to which reference has been already 
made, and partly in the second section, urhich contains the details of the 
microscopic examination of the objects found in cholera evacuations. 
Dr. Cunningham’s painstaking investigations lead him to the same general con- 
clusion as that which has been formed by Dr. Lewis, that the microscopic 
examination of cholera dejecta reveals no special fungus, and that, so far as can 
be judged by a scries of the most careful examinations, there is no fungus pcculhir 
to cholera smsh as llaUier has described. Appearances not unlike those which 
the Professor lias figured have certainly been seen, but they arc not characteristic 
of (sholera. In many cases of cholera they are not present, while on the other hand 
they are frequently to be found in the evacuations of persons who wore either 
in perfect health or suffering from other diseases. On this point Dr. Cunningham’s 
eindenee is very detdded. He observes : — “ The general results of all the obseSr- 
vations and experiments on non -choleraic d<?jeota, which I have been able to 
cany out, have shewn not only that the same fungi are developed in such 
materials as in choleraic media, but that they more frequently contoin distinct 
fungal elements as chara<‘.teristic features of their original condition.” But 
Dr. Cunningham, while agreomg so far with Dr. Ticwis, is of opinion that cholem 
evacuations always present a large nural)er of oval or cellular bodies which are 
not pe<!uliar to the disease, but the presence of which in great abundance 
appears to him to be a cons^t feature of it. These bodies may be met with 
to a greater or less extent in all evacuations, and it is remarkable that they are 
immensely inerea.sed in numl)er under the continued use of a violent purgative, 
such as sul]>hate of magnesia. On this point I shall quote Dr. Cunningham’s 
own words : — “ The general conclusions to be derived from the comparison of 
the chai’acters of choleraic and non-choleraic dejecta appear to be, that as yet 
there is no c^ndcnce of the existence of any specific cells or other bodies 
peculiar to the former and never to be found in the latter, but that there is a 
distinct evidence that many of the peculiarities of choleraic deyeota are duo to 
a great increase in the development of certaitj classes of cells common to them 
and to non-choleraic materials, and both intrinsic and extrinsic to the organism, 
and that, as regards the extrinsic cells, at all esvents this increased development 
may be ascribed in great measure to the presence of a favorable medium in the 
fluid which is effused from the blood.” Whatever may l>e the true nature of 
these cells, — and on this point I do not offer any opinion, — they cannot with any 
propriety be designated “ cholera corpustdes,” for they are not characteristic of 
the disease, although, as 3 have just stated, their constant presence in great 
abundance, is, in Dr. Cunningham’s opinion, a peculiar feature of cholera dejecta. 
How far these are the same bodies which have already been described by 
Dr. liowis, and which he docs not consider of any special importance, remains to 
lie seen. In order to arrive at some definite result, it is very advisable that 
Dr. licwis’ experiments should as for as possible be rejieated by Dr. Cunningham, 
and that, on the other hand, the conclusions at which Dr. Cunningham has 
arrived should be further tested by Dr. Jjewis. It will then appear how far the 
two observers agree, and what points require fhrther enquiry and elucidation. 

Dr. Ciuuxingham’s notes on the results of the microscopic examination of 70 
specimens of water, and on the common kinds of fungi found in Calcutta, are of 
much interest. His report is illustrated by a series of very beautiful drawings, 
which do great credit both to the artist and the engraver. 
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123. The special measures which were recommended by the Army Saui- 
„ . _ V . - . tary Commission, with the view of practically test- 

Meetaporo Jail bai been aeleetfid » •. • 

OTdtr to uit tha eiihet of aanitary im- mg the power of Sanitary improvements to check 
piOTtnwatt ta (bMkiiic ohoiwk witua iu cholera witlutt its cudcmic limits, were under the 

ea Bio fflu. consideration of the Government when the last 

annual report was submitted. The jails at Moetaporc, Rungporo, Midnapore 
and Hooghly in the Lower Provinces wore at first selected as the most suitable 
places for conducting the experiment, being specially cliaractcristic of Behar, 
Eastern Bengal, Orissa and Bengal Proper, and it was resolved that a careful 
topographical survey of the stations and coimtry round should be made by a 
skilled engineer, so that a thorough system of drainage might be devised for 
them. Subsequently it was decided that the necessary steps should be first 
taken in one jail, and Meetaporo was selected for the purpose. It is doubtful 
whether Meetapore is really within the endemio limits of cholera, but as the 
jail has been subject to frequent epidemics, it is not ill-suited for testing the 
benefits of sanitaiy improvements. 

12Ii. In connection with the special cholera enquiry in India, orders have 
The ntana rf ehoiew BDong indiaii ^^^n issuod requesting that the statistics of disease 
cmigrutti in 1870 ibt* not yet been among emigrants Sailing from the various Indian 

ports should bo annually collected. The returns 
for 1870 have been called for, hut haiv. not yet been reetM'vcd. 

126. Among other measures t,o he devised for obtaining more complete 
A now pin of map for iUnstmtinr information regarding the history and distribution of 
ohoiorn is now under ooneidorstion. cholera throughout India, I may mention that a new 
plan of map for illustrating the annual prevalence of the disease in flifferent 
pai^ of the country is now under consideration. 

In 1868 Dr. Goodevo made certain suggestions for the preparation of such 
maps which were approved by th<? Bight Hon’ble the Secretary of State, and 
their general adoption was prescribed by the Government of India. During 
the last two years maps, drawn to some extent in accordance witb these 
instructions, have accordingly been apjiendcd to the annual reports of some of 
the Sanitary Commissioners, but the exact procedure adopted has varied much, 
and in no instance, that I am aware of, has it been found possible to give all the 
details which Dr. Goodove proposed to show. There can be no question that 
a map which would toll at a glance the cholera history of each province dui’ing 
the year would he most useful ; but it is equally evident that if each province 
adopts it own mode of action, both as to the amount of information to be given 
and the mode in which it is to be shown, the results will be most confusing. 
It is therefore of great importance that the best form of map which can bo 
adopted should be well considered, and that it should be strictly adhered to. 
Dr. Goodeve’s plan a])poars to be too complicated, and as a matter of fact 
every attempt which has been made to carry it into pi’actico has been more or 
less unsatisfactory. The area of each province is so large, that in the case of 
a severe epidemic there is no room for the circular marks proposed, unless, 
indeed, the map were prepared on a very largo scale, and then even the main 
facts could not be taken in at a glance. l>r. Gooileve suggi^sted that these 


circles should mark only cantonments and large towns, and that a varied 
arrangement of dots should indicate villages, but the division inlo “ slight out- 
break” or “ severe” outbreak, such as he^ proposed, is not sufficiently precise. 
It appears to me that in attempting to delineate the general history of cholera 
on a map so as to show the principal facts of the year, it is essential, for the 
sake of convenience, that it should not be of great size ; that the figures marked 
on it should, as far as possible, give definite and precise information ; and that 
the circle of mortuary registration, whether in town or country, should ho the 
unit to which these figures should refer. The great points regarding which 
information is required ai*c — the date of the first case in overj circle, the date 
of last case, the period during which the intensity of the disease lasted, and 
the proportion of deaths which it occasioned. All those details could not be 
shown on any map of reasonable size, and I would therefore propose that the 
ratio of mortality from cholera in each circle should bo noted on the map, and 
that all the other details should be given, either on the margin of the map or 
on a fly-sheet appended to it. To facilitate such an arrangement, the circle of 
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mortoary registration should be indicated, not by its name, but by the number 
it bears in the annual form showing the deaths from cholera (No. VI). This 
form will shew the comparative prevalence of the disease in different months, 
but it would render reference much more easy, and supply some details which 
are not given in this table, if such a statement as I have suggested were 
attached immediately by the side of the map. With the means of reference 
so ready at hand, it would, I believe, be really more easy to leam the history 
of the epidemic in this way, than if a number of figures were crowded together 
in different parts of the country. To indicate the mort^ity from cholera, 
figures in red ink should he given in each circle of registration which suffered 
from the disease, shewing the actual ratio of deaths from this cause per 10,000 
of the population, in the same manner as given by Dr. Farr in his map of the 
cholera of London in 1866. Taking the ratio per 10,000 instead of pOT 1,000 
will avoid decimals, and so diminish the figures required. I have said that 
places should be indicated by numbers instead of names, but the names of 
important towns here and there throughout the province should be given, so 
as to recall an idea of the general geography of the country. 

On these questions the opinions of the various Sanitary Commissioners 
have been asked for, and as soon as they have all replied, a definite proposal 
will he submitted to the Government. 


12G. It will thus, I trust, be seen that every measure which can bo adopt^ 
fmu m »>w bitag «id*irMUNud. to obtain reliable information regarding cholera in 
•ndtbajr wilt In itudiad apart from ou India aud to throw light upou the disease is now 
procoBodrod thoonoa being taken. With the registration of deaths 

among the people, which although still far from accurate, yet already suppKes 
general truths of no mean value, with monthly statements received from all 
parts of India shewing the current history of the disease, with the registers of 
cases made in all civil and military hospitals, with the special local enquiry 
which is about to he instituted in the Central Provinces, with the more 
scientific portion of the investigation patiently and carefully conducted by 
Drs. Lewis aud Cunningham, it is to be hoped that in time much valuable 
information may be obtained. And even if tdl these efforts should in the end 
unhappily fail, and leave us as ignorant as ever of the laws which govern both the 
origin and distribution of the disease, it will be some ground of satisfaction 
that at all events an attempt had been made to study cholera in India on some- 
thing like a scientific basis. Aud not only are facts now being widely 
collected — they wiU also bo examined altogctbor apart from all preconceived 
theories. On this subject it will be sufficient to refer to the remarks contained 
in my review of the reports of the local Sanitary Commissioners for 1869, which 
is given in the appendix. 


127. Before leaving the subject of cholera, I must advert to the ohserva- 


The statement of eomparatiTe sickness 
and mortality in the two wings of the 


tions which are contained in my last annual re- 
port on the case of the 6bth Bcgiment at Allaha- 


to lut wpm re. i,ad, and certain remarks which they have elicited. 

It will be remembered that immediately previous 
to 1869 this regiment had l>eon divided into two wings, the right wing hav- 
ing been quartered at Darjeeling, a liill station, and the left wing at the plains 
station of Benares. During the epidemic of 1869 it was noted, as a very re- 
markable fact, that the first of these, the wing which had been in the hills, 
suffered much more than the other wing, not only from cholera, hut from 
disease generally. A statement was given in last report shewing the details. 
It had been furnished by the rpgimcntal authorities, it had been dgned by the 
Surgeon of the regiment and by the Commanding Officer, and it reached me 
after having been submitted to the Government in the usual manner. But 


the results seemed so strange and so contrary to what might have been antici- 
pated, while at the same time the data afforded such a limited basis on which 


to build any general cimclusions, that I carefully avoided offering any op inio n 
with regard to them. ^It now appears that the statement was incorrect; 
it was compiled under great difficulties, the Commanding Officer being ill, 
the Clerks of the orderly-room dead, and there being no Adjutant with the 
corps. An amended statement has accordingly been prepared, and is here 
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introduced in order that it may have tho same prominence as tlic return for 
which it is substituted. 
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128. But while it is right that this statement and these remarks should 

be placed on record, it must' be observed that the 
The main ihets however remein «» be- observations which Were made on the subject in 
** »»y eatiefae- report require little or no modification. 

The figures shew a re-arrangemont of the strengths, 
and as these strengths are given as they stood when the regiment arrived at 
Allahabad on the 12tU January 1869, they do not form a very correct basis for 
(falciilation. But leaving this source of error out of account, it still appeal’s 
tluit tlie right wing and the draft of recruits suffered more severely from 
cholera and from other diseases than tho left wing. In the right wing the 
admissions wore 1,428 and the deaths 161 per 1,000 ; in the draft the ratios were 
1,708 and 156, while in the left wing they were 1,263 and 98, or leaving cholenv 
out of consideration Ihc results were ns follows : — 


! liATK) P 

EK IJHM). 

I AtlmisHioiis. 

DoutliK. 

1 

Kigliiwiti^ ... ... j 1,2HS) 


Leflli ... ... 1,1 4K 


Dratl ... ... 1 

Aiv i 1 


I’ho greater sickness and mortality among the right wing from tho hUIs and 
the recruits from England, than in the left wing which had been for tho three 
])rcviotts years in tho plains, are still apparent. But while admitting these 
facts, I cannot admit that tliey warrant what appear to me to be the very Wty 
conclusions which have been drawn from them. The experience of a single 
regiment during a single year cannot afford evidence to sliew that residence in 
a lull climate is calculated to render men more prone to sickness in their sub- 
sequent tour of sei’vi(!e in the plains, nor will such an opinion ever be formed 
without very sufficient evidence by any one who has had experience of the 
hill stations in the Himalaya. With reference to tho statistics of the different 
portions of the 68tii Regiment and their several experiences at Allahabad in 
1869, I (!an only repeat what I stated in last annual report — “ It is difficult to 
account for these results, and no satisfactory ex)>lai)ation of them has been 
given. Tho facts are deserving of record for future reference and investi- 
gation, in connefttiou with any similar data which may hereafter be obtained 
under like ciroumslancos.” 

129. Rancckhct, on which working parties had been employed both in 

1868 and 1869, has now been added to* the list of 
Ne« hill ocM^ed^duriDg th« iij]! stations. Situated about 20 miles to tho north- 
year. uee . Almorah, it occupies a hill (lie sides of 

which are much loss steep than that of the surrounding ranges. Tho barracks 
are placed on excellent sites, at heights varying frein about 6,000 to 6,200 feet 
above the level of tho sea. The w’ater in the immediate vicinity is somewhat 
scanty, but with the aid of reservoirs to hold the surplus quantity of the ruijis 
tho supply will be abundant. Tho climate throughout the year is cxeclleut, and 
tho view of the snowy range is extremely grand. The cantonment has becti 
arranged with great attention to all sanitary considerations ; broad and nearly 
level roods have been laid out to the extent of several miles, and the mistakes 
Avhich have been coipmitted in nearly all the other hill sanitaria have been 
carefully avoided. There is every reason to expect that very excellent results 
will attend tho occupation of Raneekhet. Immediately adjoining tho military 
eantonment is another hill rising to 7,000 feet, on which it is proposed to liave 
a civil station. 

130. The following particulars regarding the new lull station of Puch- 

tnniinniTriii murrce in the Central ProvinotiS are taken from a 

special report on the locality by tho Sanitary Com- 
missioner, Dr. Townsend : — 

The Puchmurree hills,^ sknate in latitude north 82” 27', longitude east 78" 27', and with 
u height above sea-kvcl of S,500 feet, are a jiart of the range which forms tho northern fiwe of 
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the Satpurite, and which, nmning nearly due east and west, overlooks the Nurbadd valley 
alouff its whole length, llanges of equal elevation run in a parallel direction to the soutl) oJ* 
Puchmurree, the mountainous tract of country included under the name of the Satpurfis” 
being here from 80 to lOO miles in breadth from north* k) south. The distam^e from Bankheri, 
the nearest Railway station in the Narbodd valley, to tiic village of Singlianama at the fiK)! of 
the hills, is about iiO miles ; and as the soil of the intervening tract of tlie country is hard 
and rocky, the approach from the plains is made without ditficMilty. The elevation of the site 
of the station above the base of the hill is rather more than 2,000 feet ; the ascent is math* 
in 18 miles by a road which without much difficulty could be made practicable for carts. The 
area of the pfateau is about eight square miles, the contour is irregular, but it may be said 
to be about four miles in length from north-east to south-west by one in breadth. To the 
west the peaks of Doopghar, Chourddeo, and Mahddeo rise abruptly to <Jie height of 1,000 feet 
above the plateau, while to the south and south-east it is liouuded by the precipitous scarps 
that overhang the valley of the Denwa. The surface is undulating, with a general incline 
from west to east. Many of the slojics have been to a great extent cleannl of forests and are 
covered with grass, but the plateau generally is well wooded. Peepal, mhowa, sdl, hurra, 
and jumun are the most frequent trees ; many of them are of large size and massed under the 
rocks that bound the plateau, or disposed in cliim)>s of varying size over the gi*assy slojies ; 
they give a park -like aspect to the landscape. The gwilogical fornuiticui consists of Mdhddeo 
sands^ne, a coarse porous grit with hard iron-earth partings. The soil wliere the iwk is 
covered is a rcddisli-brown loam containing a large admixture of sand ; it is nowhere of any 
great depth, and in many parts beds of gravel lit* between it and tlic rock. In res])cet of 
dryness and cleauliueHS the soil and substrata are all that could lie wislanl for sites of dwellings, 
and when roads and walks have been made, it will be possible^ t,o take out-door exereist* after 
the heaviest rain. Tho drainage of the plateau is effected by the channel of a stream which 
commences towards the west, and winding through the whole length of the plateau in a very 
tortuous course, at length finds its way through cJcfls in the rock to the edge of the eastern 
scarp, over wliich it falls by an abrupt plunge of several hundred feet into the valley of the 
Dttiwa. The slope of tlie ground from all sides towards this stream is considerable, and as its 
channel is in many places cut deeply in the rock, and is everywlicrc much below the general 
level of the plal^eau, the natural drainage is good. Around the soiinie of the stream and 
elsewhere spacies of limited extent remain swampy affrr the rains, hut the defective drainage 
of these spots can be easily remedied. No measurements oi‘ the depth of the subsoil water 
tVom the surface of the ground at different seasons of the year boon made ; for the greater 
])art of the year it is probably not much above the level of the streiim, but the level to which 
it rises during tho rains, and the rapidity with which it falls affrr they have ceased, can only 
be oscertuiued by actual observation. Tlie stream is supplied from springs at its source, and is 
augmented to a coiisidcrable extent by subsoil drainage as it winds through the plateau. Tlic 
supply is perennial ; it liecomes small as the hot weather advances, but tliere will probably lie 
no difficulty in obtaining a good supply of water at all seasons of the year from wells sunk at a 
little distance from the stream. The water is soft and clean and pleasant to the taste. 

The mean temperatures compare very favorably with all the other stations. It is said 
that in the hottest weather the temperature is not uncomfortable for more than two or three 
hours in the day, and that at night in the open air or in a verandah a blanket is always neces- 
sary to comfori. In the hot '^veather the atmosphere becomes very dry, as is the ease every- 
where else in these provinces ; but in the rains mists at timi?8 hang ovit the hill for days 
together, and the atmosphere is then rather chilly. It is during the rains and the mouths of 
September and Octolxjr that the difference of the tjt^mperaiure at. Puehmurroe and at lower 
elevations is most marked. The rainfall, however, is not above the average of the stations in 
the plains, and is much below that of Jabalpur and other jilaces. During t he winter mouths 
the climate is very pleasant ; frosts are not infrequent, but the temperature of the wr seldom 
falls very low. Ine Puchmurrec plateau formerly hail the reputation of being malarious. The 
valleys of Sonbadri and Denwa, which encir<?le the liill and which are clothed ^vith dense forest, 
arc undoubtedly unhealthy from the setting in of the rains till December or January, hut the 
rise of the hill from these valleys is very abrupt ; in fact, on the south and east the sides are 
precipitous scarps, 1,800 or 2,000 feet in height ; it is therefore not probable that any malaria 
rises from them to this height, and it may be presumed that whatever malaria there may be 
on the plateau is develoyxHl there. When I visited it two years ago, I made enquiries on the 
subject from the inhabitants of the village, and 1 ascertained that although ague does not 
prevail to any great extent, it does occur in the autumn months. The people, however, consider 
tlie ague to y>rodue.ed by the use of tho water of the Bangangfi (the stream that winds 
through the plateau), and they say that if well water is used it will not occur. In 1806 aud 
in former epidemics, when cholera broke out in the annual fair lisid under the M&hlideo caves, 
the inhabitants of the village on the plateau sufiered; but since 1865 the fair has lieen sup- 
pressed, and pilgrimages are made singly or in small parties only, and the late epidemic of 
ISfiH, whieh created great havoc in tlm Narbadi valley, did not reach the plateaiu Experience 
of the climate by others than the native inhabitants has been limibnl, but so far as it goes it is 
in its favor. Mr. Davidson, an Overseer of the Forest Department, lived there for 20 consecu- 
tive moiiths-^from March 1868 to November 1869-»-*and continued in good liealth throughout 
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the tiine> although he. had suffered much from nguo belore hu went there. Captain Hallt^tl 
also^ who lias resided in cdiarge of the plane siiiec Aprils is now in better health than when he 
went there. A gang of from 70 to 100 prisoners has been employed on the hill since April, 
and the return of siekneiSB and mortality among tliem is on the w^hede favorable. They did not 
ramain free from intermittent fever, but it was generally of a mild tvi)e ; one death from remit* 
tent fever ooeurrwl, but the attack is said to have been brought on by unusual exposure. The* 
greatest number of ea*es of ague were admitted in May and in November. Admissions from 
l>owel e^)mplaiuts were remarkably few, and the (iold dam]) of the rain did not give rise to any 
prevalence of chest affeetions. It may be said, then, that the local conditions are such as are 
(.'ommouly supposed to be favorable to health. The climate at all seasons of the year is 
moderate, the rainfall is not exoessive, the soil is not retentive of moisture, the substratum is 
porous, and the subsoil water is probably not rei.ained near the surface for any long j)eriod after 
the rains have ceased. A sufficient supply of water may he obtained from wells, and witli 
proper precautions it may he preserved ])ure and wholesome. There is ample spac^c for out*door 
amusements, and occupation might be IVnind in gardening and agriculture. The scenery is more 
attractive than that of many other hill stations, and there arc many jilaces of interest iu the 
neighbourhood. I think probability is in favor of the place proving healthy and suitable for a 
pei*maneiit station for European trooj)s, or as a place of resort during the hot weather and 
tains. 

Steps have been taken to preserve tlio purity of tlic water-supply, and atten- 
tion has also been given to other .iianitary requisites. 

Unfortunately, the huts wore not ready wdien the very t^aidy rains of this 
season eoinmeiiced, and after a fall which lasted for sevex'al days, it was deemed 
advisable to send down a groat proportion of tho men, and to leave only those 
for whom a better shelter than tents had been provided. In the early part of 
Juno the Brigadier General reported most favorably of Puchmurreeii and re- 
marked that the men who bad been sent up had derived decided benefit from 
the change. Later accounts are also excellent. • 

131. The barracks on tho now standard plan, the building of which had 
In th. MU rtau«. . .tyi. of Commenced, have been continued, and many of 

buTo^ hu bo«n found boot nduptod to tlicm Auve occn Completed during tho year. Ite- 
tho oiimato. gardiug barracks in tho plains no fresh orders have 

boon issued, except in so far as concerns minor matters to which reference will 
be made immediately. In tho hills, however, it has been found that a cottage 
stylo of building is much hotter suited to the climate than the large and very 
airy structures, which, however well they may bo adapted for tho plains, must 
be extremely cold during the winter in the lulls. As readers in England have 
little idea of the climate during the cold months in tho hills of this part of 
India, I shall here extract some information regarding Ealhousio, which lias 
beeu supplied by tho Executive Engineer. Ealhousie, it is to be remarked at 
the same time, presents an extreme case, being far to tlic north, and also having 
an elevation greater than that of tho other sanitaria. 

TliiMvinter of 1809>70 was one of unusual severity. From the Ist November to the 
6«ml dlmute u>d tniporuar. «t I^ecember 1869 the weather was very fine, bright sun- 

DUhoui*. shine with a oold bracing breeze ; tlio temperature averag- 

ing from 40* to 52* Fahrenheit in the shade, and according 
to the time of day. From the 4th to the 18th of December there were incessant showers of 
sleet and rain with bitterly cold driving winds, which ended on the latter date in a heavy 
tall (abont 2J') of snow, the temperature at 3 r. M. on that day being 29* Fahren- 
heit, or 3“ bclovy freezing point. From the 18tli Dooember to tho 18th January 1870 the 
weather was variable and most unpleasant, alternating between snow and rain, the slush 
freezing hard in the middle of the day as soon as the rain stopped — the thermometer daring 
that month vnryiug from 5* above to 6* below freezing point. On the 19th January over 
5' of snow fell in one night at Baloon, and 2' of snow in the Bukloh oantonmonts; and 
from that date until the 8rd of March tlie snow oontinuod fulling at intervals, and lay with- 
out thawing deep on the ground. Not having a maximum and minimum thermometer, I 
cannot exiictly give the greatest degree of cold ; but on tlie night of the 20th January, I have 
noted till! thermometer in the verandah to he at 8" Fahrenheit below freezing point, 
whence I suppose 10* to bo about the most extreme oold to !« expected at Dalhousiei From 
tho beginning of March to April, tho weather growing milder, heavy falls of rain completely 
cleared off the snow about the 20th of March. 


In the winter of 1867-68 the total fall of snow, although more gradual, was fully as great 

Oalyrort t. VMM •«. by f® 1? T ® "" 

MOW. f tho otii of March 1868. In both these years the road into 

Dttlhousie was practically impassfiblc from snow, for mules 
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or even laden cooHm, from the 18th Deeemher to the 101^ of March, ^e only communica- 
tion with the plains 1>eing along native paths dropping down the hill sides, the deep snow 
drifts in the shady spots, and re-entering corners of the road effectually ban further pro- 

f rees. The new military road, now under construction, will not be sufficiently advanced 
uring the current official year to admit of mule or of coolie traffic. 

But even at ordinary hill stations the cold in winter is sometimes great, 
and large lofty buildings are not calculated to prove comfortable quarters. 
At Baneekhet an excellent style of cottage oarrack has been adopted, 
consisting of a centre day-room 20 x diO, and four dormitories, two on either side. 
Each of these dormitories is 85 x 22, with a height of 12 ibet from the floor to 
the wall-plato. The floor is raised 2 feet above the ground. The building is 
intended to accommodate 40 men and 2 sergeants, for whom separate end-rooms 
are provided, attached to the verandah which surrounds tho whole. These 
barracks have also been adopted at Chuckrata and Murree. 

132. Similar changes nave also been found advisable for hospitals, but no 
Xoiiaoation la ^ vf qoartan Or general instructions have been issued, either in 
a»RMMUienoBia«uui. regard to them or to barracks in the hills. The 
standard plan of married quarters for hill stations has however been modified. 
Tho same extent of space is not needed here as in tho plains. The measure- 
ments have accordingly been somewhat reduced, and at tho same time the 
principle that the accommodation to he provided should as far as possible 
be adapted to the number composing each family has been adopted. The 
height of the rooms will in future be 12 feet in place of 16, as formerly ordered, 
and the following scale will be observed in the provision of quarters for married 
soldiers at stations in the hills : — 

* For a private fioldier and his wife ... ... ... I room 

For a man and his wife with one or two children. . . 


{1 

{1 


14'X14.' 

]4'Xl4' 

14'X14' 

16'xl4' 

14'xia' 


For a man and his wife with more than two children 
each quarter having a bath-room attached to it. 

The proportion of the several descriptions of quarters to be regulated as 
follows 

For a man and his wife without children ... ... ... .SO per cent. 

For a man and his wifi) with one or two children ... ... CO „ 

For a man and his wife with more than two children ... ... 00 „ 

133. In the now barracks the glare and heat of tho sun shining through 
■..-.1...... tave htm prwidid to wide arches of the verandahs have been found 

wrwn Twmsddi oponiiigB ia om now so groat a discomfort, that orders were issued early 

in the current year to provide sun-soreens, for both 
upper and lower stories. Wooden louvres, which might be moveable cither 
in whole or part, are considered most suitable, but where such arrangements 
cannot he followed without risk of damage to the building fixed louvres are 
to he provided.' To complete the protection from the sun, coarse curtains 
(purdahs) are recommended, which should extend from the bottom of the 
louvre to the top of the verandah railing. These curtains can be rolled up at 
night, and removed altogether during the rainy and cold seasons. In the Oudh 
barracks, as Venetians could not bo supplied before the hot weather set in, only 
piudahs have been provided. 

184. On matters of minor importance connected with barracks, it may he 

mentioned that it has been decided to build no 
separate plunge-baths for women. The hath- 
rooms attached to each set of family quarters, pro- 
vided that a jproper supply of water is secured for them, are considered ample. 
As a matter of fact, the plunge-baths for women and cliildren, which wore 
experimentally tried at a few stations, have been but little resorted to. An 
order has been issued directing that punkahs shall be provided in all regimen- 
tal and voluntary workshops. A reduction has been made in the extent of 
aooommodation for regimental quarter-guards. Chicks — curtains made of 

thin slips of bamboo-— -to keep out the flies, have been sanctioned for the 
doors of all hospital cook-houses. The custom of issuing straw for bedding for 

w 
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soldiers on the march, at the rate of 61bs per man per diem, which has been in 
force in the Madras Presidency, has been extended to Bengal. 

136. In order to tost the comparative temperatures of the old^ and new 

barracks, thermometrical observations in various 
parts of each set of buildings have been kept at 
tpberdiidon.anaotiiabTiirau«tothf the Stations of Barrackpore, Allahabad, Lucknow, 
aw boiuingi. Saugor, Mhow, Nusseorabad, Morar, Jullundur, and 

Peshawur. These records, however, have not proved very satisfactory; dis- 
crepancies appear in the registers which are altogether imaooountable, and it 
is to be feared that the rooms in which the thermometers were placed have 
not always been subject to the same conditions as to occupation, o|)en doors, 
or the use of tatties. Without attention to these matters, no comparison could 
properly be made of the amount of protection afforded by different buildings. 
The returns, for these reasons, hardly afford ground for any correct conclusions, 
but they do not support the opinion that the now barracks are subject to those 
marked extremes of temperature to which they were supposed to be specially 
liable. On the contrary, these buildings, as a whole, present rather favorable 
results, the mean temperature being somewhat lower than in the others, and 
the range between the maximum and minimum smaller. 

136. The returns designed to show what influence upper stories have in 

protecting their inmates from cholera, fever, or 

tMtim from diMMo tirardod by apper the Other Varieties of climatic disease have not been 
to tSM (mad Or generally kept, and the data which they contain form 
too limited a basis on which to found any accurate 
generalization. The subject has of late received special attention, and‘ a 
now and more complete form has been devised from which full information 


ought in time to be obtained. 

137. The rejections of ration beef on account of cystic disease in 1870 

were very few, and were chiefly confined to Bawul 
Pindoe. In connection with the appearance of 
*mdiB( of eattto tad tbe tborooch otok* thcso cysts, some interesting facts have been re- 

corded by Dr. Oliver, of the Itoyal Artillery, at 
.Jullundur. It appears that at one time cysts were 
very frequently met with at this station, and t^t large quantities of beef were 
in consequence destroyed. Dr. Oliver was led to believe that the cattle were 


infected after their purchase by the Commissariat, and that the medium 
through which this took place was a large dirty tank where they were taken 
to water. The tank, besides being generally filthy, was close to the huts of the 
camel drivers — men who are notoriously dirty in their habits, and who are not 
unfrequently affected with teenia modiocanellata. Human filth w'as often to 
be seen on the banks of the tank, and the microscopic examination of mud 
and stagnant water taken from the margin exhibited tsenia ova. The con- 
nection between the cysts and this tank was farther supported by the fact that 
the cysticeroi found in the cattle wore of very small size. Whether Dr. Oliver’s 
opinion is correct or not, it is certainly remarkable that the " cysticercus entirely 
disappeared from amongst the cattle a few months after means had been taken 
to secure them a good supply of well water.” The following fects are of in- 
terest: — “During 1808 and 1869,” writes Dr. Oliver, “I from time to time 
obtmncd pieces of beef badly infected with cysticercus, and made some ex- 
periments as to the results of its consumption under different conditions. 

“ — ^After explaining to them the possible consequences of eating it, a 
buttock of beef studded with cysticercus was given to three natives of low 
caste. They all declared that they were free from teeuia. The meat they 
cooked in their own way. These men were under my observation for some 
six months. Two of them had no symptom of tsenia, but the third, who was 
a low class Mahomedan syce, and had probably eaten the meat in a very raw 
state, developed a teenia mediocanellata in about three months. 


** 2nd . — My fiyhi sweeper ate this cyst-infected beef regularly two or three 
times a week for some months. He cooked it well, genei^y as an ordinary 
stew, and has never shown a sign of having tape-worm. * 
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“ 3rd, — In the case of a Hindoo boy of low caste, two scolices of cysticer- 
•cus within three or four months produced a taenia mediocanellata.” 

From these and other cases, which 'wore mode the subject of careful 
investigation. Dr. Oliver concludes that *‘the safety or otherwise of eating 
cyst-infected beef simply depends on the manner in which it is cooked. If this 
meat is thoroughly done, and presents no rawness when cut into, the measles 
appear like little nodules of ooa^ated albumen, are doubtless perfectly inert, 
and may be eaten with impunity.*’ Special orders have been issued enjoining 
on all Commissariat Officers the great importance of the very careful watering 
and feeding of the cattle intended for slaughter, and attention has also been 
Again drawn to perfect cleanliness in the cook-rooms and thorough cooking of 
tile meat as the oest preservatives against tape- worm. 

138. A seventh report on the results of water analyses lias been submitted, 

showing the character of the supply at the out- 
post stations of Peshawur and fifteen other can- 
tonments in different parts of the Presidency. 
Dr. Palmer, in his introductory observation, remarks on the very different 
influences which constantly act on tank-water, some causing deterioration, 
and others again correcting these evils ; and ho shows bow the results of anal- 
ysis vary according to the relative power which the one or the other may at 
the time be exerting. The general results obtained at the different stations 
may thus be summarized : — 

Al^ore , — ^The water of the tank on the west side of the parade ground showed increasing 
impurities from January to May. The well sunk at the side, and which merely ciuitained tank- 
wtltcr well filtered, had fallen into disuse, although the supply was of superior quality. 

J^ort William . — The supplies are exceedingly foul, but owing to excellent filtration are of 
fair quality when actually used. 

General Hoepilal, Caleutla , — The water of the tank in February was quite unfit for use. 
The municipal water is much required. 

Tank-water analyzed in May, although inferior, contrasted favorably with 
most other tank-water — a result attributfKl to the abundant growth of water-plants. 

Umriteur CiVy.— The water obtained from wells showed extreme pollution. t)ne well yieldisl 
in every gallon 47*6 grains of chlorides and llj grains of volatile organic matter, or 1(54 parts 
])er million. The results obtained with Morton’s tubes showed that the water-bearing 
stratum was saturated with sewage. 

Nowgouff . — Water of jails gcsid quality, but the wells are rejxjrted to hove latrines in 
dangerous proximity. 

Jhantie, — ^The deepening of the wells into the granite rock has been attended with most 
beneficial effect as regards both quantity and quality. 

Morar . — ^Tlie wells at the southern end of the station are said to contrast favorably witl) 
tliose at the northern end. 

Degrah Canal water impregnated with mineral matter, but otherwise unusually free 

from impurity. 

Chuekrata , — ^Water very hard, but remarkably free from indications of sewage cuntaminatiun. 

wBoofltee.— Excellent water in wells, but the canal water jnirer still. 

Bhawulpore . — Water much impregnated with sulphate of soda, which also is found in the soil. 

Mooltan.—Vfe^Xa show a very large proportion of minoral matter. 

Jjandour and Muteooree.'—yfakKv of great purity. 

JVayo<fc.— Trench latrines reported to bo too near the wells. 

139. It has been decided that, for the present, no further steps need be 

FwtiMr sasiytM in miiitMy taken for the examination of the waters of military 

aMitsitonsd. cantonments in this Presidency. The question of 

the manner in which the enquiry may best be conducted among the civil popu- 
lation is under consideration. 

140. To the very important subject of water-supply for the troops, much 
Vamps sad ffltsrs tiavs bsea ordartd attention has beou paid. It hos now been deter- 

tevtus. mined that in the lines of every European regi- 

ment, as a commencement, at least one well, the best that is available, should 
be selected, covered over, and provided with a pump, a filter-bed being also at- 
tached. From this the water is to be carried in metal pails, but these have as 
yet been sanctioned only as an experiment at certain stations. It was suggest- 
ed that the present rough filters, composed of three earthen vessels placed one 
above another, might be rendered more efficient by increasing the quantity of 
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in them, but the apparatus is altogether so defective that this slight modifi- 
cation could have little effect. A better description of filter is much required, 
and the trial of Dr. Maonamara’s pattern has so far been very satisfactory. 
Arrangements have been made to obtain from England the. supply of animal 
charcoal which is necessary for them. 

141. The question of the water-supply at several important stations has 
Ar •oppiTiaf wMr at also been specially discussed. The want of a good 

saiMarabad and owtuor. Supply at N usseerabad has long been felt, and a 
project for collecting the rainfall from the roofs of the barraoks, and for stor- 
ing what will be sufficient for drinking and cooking, has been sanctioned. For 
these purposes a daily allowance of 4 gallons per head is considered sufficient, 
and this amount will be easily obtained even with the minimum fall of 10 
inches over the gathering ground proposed. The catchment of the water, the 
position of the impounding tanks and storage reservoirs which are to be 
covered, liave also been considered. A similar scheme for the supply of the 
garrison in the Gwalior fortress is also under discussion. 

142. In order to remedy the evils arising from the use of the impure 

- . , . . _ . water which runs in an open channel through the 

PM MM r e avor. cantonment of Peshawur, a project has been sanc- 
tioned for bringing water from the Bara river, and distributing it in pipes 
through both the city and the station. It is proposed that 20 gallons per head 
should bo supplied ; tliat the water should first be allowed to deposit the sUt 
with which it is heavily charged, especially in the rainy season, in a settling 
tank ; that it should then be filtered and supplied through standards placed in 
convenient situations. The Special Committee, by whom the deta^ of the 
scheme were finally settled, were of opinion that in order to secure the full 
benefit of the new water, and accurately to test its effects on the health of the 
people, the filthy stream should be diverted from its present course, as natives 
generally much prefer to drink of the running water. Against this proposal 
it has been urged that, without such means of irrigation, the cantonment would 
speedily become a desert. On this point no orders have yet been received. 
The improvement of the water-supply of Meean Meer has also been the subject 
of special disctission in connection M'ith the remarks which were made by the 
Army Sanitary Commission on the sixth report of water analysis in this 
Presidency. 

143. A question has arisen as to whether Normandy's condenser might 

not prove to be well adapted to Indian stations, 
to although the merits of this apparatus have long 
been acknowledged on board-ship, and although it 
would, no doubt, prove of great value in places where pure water can be 
obtained in no other wav, it does not seem to be required in this country. As 
a rule, good water is to oe had in abundance, and the evils which have hitherto 
existed have generally not arisen from any natural defects, but from the neglect 
of the most ordinary precautions. In some few places the water is naturally 
bad, but where this is the case, or where other sources of supplv are scanty, 
the rainfall can bo collected and stored in the manner proposea for Nusseer- 
abad and Gwalior. Such an arrangement appears to be better suited to the 
circumstances than the employment of an apparatus which would entail con- 
stant outlay for fuel, and which, if ever out of order, would, in the absence of 
skilled labor, with difficulty be set to rights. 

144. As regards matters of conservancy, it may be noted that although 

the dry-earth system for latrines has not yet been 
authoritatively introduced, it has continued to be 
followed with marked success, and it appears 
that it may be generally sanctioned without any increase of expense, for 
the small extm establisWent which may be required will be compensated 
for by a corresponding rednotiem in the number of water-carriers whose services 
were necessary finder the old system. Mr. Hickey’s mode of disposing of ihp 
sewage from latrines and uiinaries by carbonization has been experimentally 
tried at Bum-Bum, and the Committee who reported on the results have 
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record^ their opinion that it is specially adapted to the station, as “ it is found 
impossible to foUow the trenoh system in the rains without the most unsatis- 
factory results.'* With reference to tlxis remark, however, it is to be observed 
that in the jails of the Lower Provinces the trench system has been found to 
work well throughout the year. Sanction has been accorded to a further trial 
of Mr. Hickey’s apparatus, provided a contract can be made for the disposal of 
the resulting products as manure at fair rates. 

146. The new pattern urinals have, on the whole, been found to answer 

well, but failure has occurred in some places, owing 
inferiority of manufacture, and especially of 
the glaze. It appears that the use of dry-earth for 
cleansing them, owing to its containing grits, may to some extent have acted 
injuriously, and it has therefore been suggested that water may bo employed 
for the purpose. It has been decided that the waste water from wash-houses 
should be led off in small masonry ducts, and then in earthen channels to be 
utilized in grass plots tod gardens. In future, carbolic acid and McDougall’s 
powder will be issued in e4]^ual proportions, the acid being more economical and 
easy of transport, while in most oases it is as eflBicacious as the powder, A 
general code of instructions for the use of disinfectants is in preparation. 

146. Attention has lately been directed to the importance of having 

SMibuy propaH npont. regular annual reports on the nature and extent of 

all works executed for the removal of causes of 
disease, whether among troops or among the civil population throughout India. 
In my general review of the annual reports of the local Sanitary Oommis- 
sieners for 1868, I recommended that in all their future reports a special 
chapter should be devoted to a statement of any sanitary progress which may 
have been effected during the year ; and I proposed from these materials to 
prepare a general summary as a special section of my annual report, shewing 
what improvements bad been attempted under the different local Governments 
and Administrations, and how far they had been carried into effect. The Army 
Sanifary Commission, in their memorandum of the 4th January 1871, direct 
special attention to this proposal, and strongly recommend its adoption. They 
SGg^st that such “ reports should show the nature and extent of engineering 
sanitary works and other public health measures proposed and carried out year 
by year in stations, cities, villages, and country districts throughout India. 
These reports should also discuss generally the state of health of the population, 
with special reference to the amount of zymotic diseases, and the mortality from 
them, in localities where sanitary improvements arc projected, arid also where 
such improvements have been carried out.” This extract clearly indicates the 
nature of the reports desired, while the importance of keeping mo informed of 
_the character and extent of all works and measures for improving the public 
health of troops and civil population, both for purposes of comparison and 
also for enabling me to shew in my annual reports what improvements liavo 
been carri^ out, and their effect on the disease and mortality statistics of the 
year, is insisted on in a succeeding paragraph. For the proper sanitary state 
of the cantonments and the health of the troops in them, the cantonment com- 
mittees and the officers in medical charge of the different corps are primarily 
responsible. The local Sanitary Commissioners, on the other hand, are con- 
cerned solely with the condition and improvement of the civil population. 
The importance of obtaining accurate infonnation, as regards the sanitary 
condition of all military stations, has long been recognized. In his despatch 
No. 70, dated the 9th March 1866, the Secretary of State directed that, with a 
view to the preparation of a complete statement of the health of the army in 
each year, of the various measures which have been cither determined on or 
carried out with a view to the improvement of that condition, and of the 
results of these measures, arrangements should bo made for obtaining wninipi 
sanitary reports from every military station in the country. This order for 
some time remained in abeyance, but in the beginning of 1867 my predecessor, 
in his letter No. 66, dated the 6th February, suggested that it should be acted 
on without further delay, and that the sanitary officer of each cantonment 
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should, as soon as possible after the olose of each year, prepare a report of the 
preceding twelve months ; and in order to save unnecessary labor and prevent 
tile repetition of much information which is obtainable from other sources, a 
series of questions was proposed to which clear and concise replies i^oald be 
{riven. Under the orders of the Government contained in Military Depwrtment 
No. 898, dat^ the 12th Marcdi 1867i this proposal was generally approved, but 
a few alterations were made in the questions, and it was ruled that although 
the sanituy officer of the cantonment committee was the proper person to be 
communicated with, his report should be approved and signed by the other 
members of the conunittee before being forwarded to the Sanitary Oommis- 
sioner with the Government of India. In accordance with these instructions, 
reports were called for from each cantonment for the year 1866, but the infor- 
mation received was so meagre and unsatisfactory that no attempt of the kind 
has since been made. Since 1866 the defect has to a certain extent been 
renamed by the monthly sanitary reports of the administrative officers of the 
British Medical Department, which are regularly submitted to the Govern- 
ment, and copies of which are forwarded to this office for infonnation and 
record. But these reports do not deal in sufficient detail with the sanitary 
defects of Indian stations or the remedies required ; and it is to be observed, 
moreover, that they are also necessarily imperfect, in that they relate to Euro- 
pean troops only. The special measures which have been suggested for obtain- 
ing information regarding the progress of sanitary improvement, both in 
military cantonments and the country generally, are now under the ooiuider- 
ation of the Government. 

147. In my last annual report I stated that, during a recent visit to 
stpUNtoqncttiommiadiuniiitnT England, I had the advantage of meeting the 

by th* limy Sotuory onudf Army Sauita^ Commission, and of discussing with 

them many important points coimected with the 
heal^ of the Army in India. In answer to questions which I suggested for 
consideration at their request, they prepared a series of replies which discuss 
the subjects of subsoil drainage, the cultivation of land within cantonments, 
the disposal of sewage, the improvement of native towns, water-supply, 
barracks at hill stations, the best time for troops to arrive in tl^ country and 
for invalids to leave it, as well as other matters of much interest and import- 
ance. I proposed to append a copy of these papers, but as they have already 
appeared in the last sanitary summary which issued from the India Office, 
and also in the Beport of the Army Medical Department for 1869, which has 
lately reached this country, I believe that they must now be generally known. 
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SECTION II. 


NATIVE TROOPS. 

14)8, The many important questions which have already been discussed 

have occupied so much space that I shall very 
Th« mtin amu briefly advert to the main facts connected with the 

and Priionen 1 e y o. ganitary history of the Native troops and Prisoners 

during the past year. The general statistics of Cholera, Small-pox, and Fevers, 
as they appeared in both of these bodies, have already been given, in order that 
they may be compared with the extent of sickness and mortality which have 
been due to these causes among European troops, and also with a view to illus- 
trate more fully the prominent sanitary characteristics of the year by showing 
the geographical distribution of the chief diseases. No further allusion need, 
therefore, be made to them as they affected either the Native Army or the 
Prisoners, except where the history of some particular regiment or of some 
particular jail may call for special remarks. 

149. Out of a total strength of 44,731 men composing the Regular Native 

Army, 869 died during the year, or a proportion of 
Total deoth-r^Eovutar luiTo 19*43 per 1,000. This ratio is somewW above the 
* average of the previous nine years, 1861 — 69, but 

slightly lower than in 1869, 1863, and 1861, in which it was respectively 20*41, 
19*73, and 20*31. These figures in each case embrace all deaths that had been 
recorded among men on leave as well as among those who were present with 
their regiments, but reports regarding absentees are always more or less imper- 
fect, and the higher ratios may in some degree be due to greater accuracy in the 
returns. 

In the Punjab Irregular Force, out of an average strength of 12,200, there 

were 230 deaths, or an equivalent of 18*85 per 1,000, 

puOtb ifwgutar row*. ^ Considerably under that of the year previ- 

ous, when it amounted to 26*72, but much above the average of the five preced- 
ing years. 

The Central India Irregular Force, the strength of which averaged 4,918, 
^ , , , lost 62 men by death, or a proportion of 10*67 per 

omtni I mfoitf oiw. 1^000, a result which contrasts favorably with the 

mortality of 18*09 per 1,000 in 1869, and which, cliiefly in consequence of the 
•nnusual loss of that year, is under the average of the previous four years for 
which statistics liavc l^n recorded. 

160. Taking only the men who were present with their regiments, the 

body on which the sickness and deaths recorded in 
men with thiir r*. the tables have necessarily been calculated, the 

****** * ** ^* mort^ity was 15*89 per 1,000, representing a loss 

of 682 out of an average strength of 39,783. This rate is under that of 1869, 
when it equalled 17*29, and of 1861, when it amounted to 16*79 per 1,000, but is 
higher than that of any of the other nine years with which comparison can be 
made. 

In the Punjab Irregular Force the death-rate, 15*78, was nearly the same 
. , as in the EegulaR Army, a ratio which contrasts 

Pminb imtnitf own. favorably with 25*86 in 1869, but is higher than 

that of any one of the other four years, 1865 — 68. 

The regiments which have been grouped together as the Central India 

, Irregular Ti-oops, out of an average strength of 

QmiM Mi* irrtntaf iwm. ^ ^ ^ one-third less than 

that of either the Regular Native Army or of the Punjab Frontier Force, 
and which compares favorably with the average of the preceding five years. 
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151. The diseasos to which the mortality was due may now be arran^d in 
’ The to wbioh the aorteutr the Order of their importance, and for convenient 
wii oUeflj due. reference the results in the Begular and Irregular 

Porces may be placed side by side. 
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The most remarkable feature in this statement is the fact that in all the 
three bodies of men more than one-half the loss by death has been due to the 
first three diseases which head the list, Fevers, Eespiratory diseases, and Bowc] 


complaints. 

152. If the statistics of mortality in the different groups of the Regular 

Native Army be examined, it will be seen that the 
Hi|bdorth-r»tttoth6 EojuiM death-rate bas fallen on them very imequallv. In 
Armjrqurtm in is-so, in the seoond only 10-98, in 

the third 11*65, in the fourth 18 74(, and in the fifth it attained a maviTnnm of 


19*48. This comparatively high mortality in the Punjab was due to two 
diseases. Fevers and Respiratory affections, from which 201 men died, or about 
two-thirds of the total loss of 306, the ratio having been 7*09 from the one, and 
5*75 per 1,000 from the other. The extreme prevalence of fever in the Upper 
Punjab has been already alluded to, and it has been shewn how greatly the 
European troops suffered from it. There is no reason to conclude that the 
disease as it affected the Native soldiers was of other than the ordinary 
malarious type. Affections of the lungs have been unusually fatal, and to them 
reference will be made hereafter. 


153. The distribution of the death-rate at the different stations occupied 
smth-ratt (t ladJuUuai atutiuiu. by the Regular Native Army is clearly shewn. in 
iftihaip. iSible XIII. In the 1st group the mortality^ 

fluctuated between 2*69 at Cachar and Sylhet and 29*36 at Buxa, but of the 
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latter sudden deaths out of hospital contributed 8'45. Independently of (dmlera, 
whieh proved fatal at eight of them, the death-rate in the stations of this gvou]) 
has been generally high. At the same time it is to be remarked that the average 
ratio of IS’oO per 1,000 for Native troops in Lower Bengal and Assam eompan's 
very favorably with the returns of the previous nine years, in noiwj <jf wliich it 
was under 20. In two of them it exceeded 30 per 1 ,000. 

In the stations of the 2nd group the losses by death were mucli low«!r 

than in those of tlie 1st group. Cawnpere .shows 
Sad group. mortality of only 3'50 per 1,000, ajid 1 lie maximum 

whieh was attained at Lucknow was 19*10. Other years in tJiese provinc(!.s 
have, however, given much better results. 

In many of the stations of the 3rd group th(i death-rate was low*. In six, 

out of the ten which are included in it, the ratio 
was under 10 per 1,000; in one of these it Avas 
less than 5, but in the other four stations, Deyrah, lloorkec, Meerut, and Delhi, 
it was high, varying from 16-67 to 19-tO. 

The 4th group, which represents Agra and Cmit.ral India, exhibits eonsi- 

derable difTcrouees ; at Deolecs the death-rate was 
* only 9-85, at Agni it Avas 1(5-07. The liigh ivitio 

shown for Lullutpore is the equivahmt of only tAvo deaths oeeurring among a 
small body of men. The death-rate for the group as a whole is above the 
average. 

In the I’unjab, as has been ah’eady stated, the geneml results Avero very 

unfaA*oi-ablc, and the statistics of individual can- 
tonments show that, many of them suHered from a 
very high death-rate in 1870. Omitting a fcAH' whitrh Averc occupied by a small 
garrison, fi ve of them had a mortality above 20 per 1,000. TIha loss of 53-26 at 
Meean Meer is i-omarkable. At this station 73 sepoys died, 60 of these deaths 
having been due to ftjvcr and respiratory diseases. The death-rate for the pro- 
vince as a whole, 19-48 per 1,000, although no part of it was due to cholera, 
is higher than in any of the previous nine years, excepting 18(59. 

J54. Individual regiments sutfered severely. In the 13th at Barrack- 

pore the death-rate equalled 28-25 per 1 ,000 ; in the 
8th at Alipore, 33-00, and in the 41st at Buxa, 42-17. 
In the 2nd grou]> the losses were generally smaller. In the 4th llegiment at 
Allahabad they ci|ualled 552-58, and in the 9th Regiment at Lucknow 52-19 pci- 
1 ,000, but these high death-rates in both eases Avere dub (diiefiy to the un- 
healthy influences of Eastern and LoAver Bengal in Avhich they Avere quarlenul 
for a portion of the year. The 3rd group contains only one regiment in 
Avhich any exceptional moi-tality oemii-red. This was the. 3rd Native Infantry 
.at Meerut, in which the death-rate AA*as 14-85, hut this los.s is properly to he 
ascribed to I’eshawur, as exjilaincd iu a foot-note to the regimental table. I’hc! 
corps left l’esli.awur in a sickly state; clcA-en di'aths oee-urred on llie maroh, and 
eight more soon after reacdiing Meerut. In tlie 4th group (lie d(?ath-rato in tw-o 
instaueos, the 553rd N.ative Infantry at Mor.ar and the 559th at Jhansie, excei'ded 
20 per 1,000. Of the regiments in the Punjab, seven had a death-rate under 10 
])er 1,000. In the 20th Native Infantry ait 'lullagunge it e(|ualled only 1-43, 
hut many of tlie others lost he^ivily. In the 21st at Meean Meer the loss by 
death equalled 45-59 ; in the 25th at Pesliawur 51-41, and in the 35th at Meean 
Meer no less than 88-06 per 1,000. In tlu* Jhinjab Irregular Force the liighcst 
ratio, 38-04, ocmiri’ed in the 41.h Sikhs at Bunrioo. In none of tlm six corps 
composing the Central India Irregular Troops Avas there any excessive mortality. 

166. The admissions into hospital in tlie Regular Native Army amount- 
ed to 1,492 per 1,000, a ratio vei’j’^ much the same 
as that for 18Gt), Avhen it e(|ualled 1 ,501 , 1ml consi- 
derably in excess of the average of the ))re<'cding eight years. The sickness 
was unequally distributed, for while the cases of illness AA-ere 1,460 in the first 
group, they vA-erc 1,251 iti tin; second, 1,009 in the third, 2,216 in the fourth, and 
1,606 in the fifth. In the Punjab Irregular h’orce the admission rate equalled 
2,101, and in Central India only 1,143. The extent of sickness in the Punjab 

V 


Mortality in individual regiments. 


Siokness of the year. 
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(lurin'? 1870 and 1869 is shown by tho fiaot that the average daily proportion of 
men in hospital in tho Irregular llegiments of the province during those years 
w'as 60 per 1,000, or nearly double what it had been in any one of the previous 
four years. 

166. The propm*tion in which different diseases contributed to this admis- 
sion rate may bo seen in the annexed statement, in 
Diixues in th« 0^^ of tiMirprii. which the statistics of the Regular Army are com- 

*“*■ pared with those of tho Irregular Troops. 


DlSKAhKH. 

lieiculnr Native 
Army. 

Pui^alt Irregular 
Foret*. 

Cenirul India j 
Irregular Troops. 


Admitted jier of Stroii^ih. 

Fevers 

837*1) 

13300 

038*3 

VVouiuls and Aeoidenis 

1107 

131*0 

92*6 

Abscess and ITbvr 

1017 

144*1 

77*2 

Dysentery 

87*4 

03-5 

43*9 

Khomnatism ... 

66*0 

63-4 

42*7 

Diurrliu^a 

m)*8 

7f)*0 

20*7 

Respirator V diseases 

4.8-0 

oo-o 

30-8 ; 

Venereal diseases 

:U‘8 

19*9 

439 : 

Kye diseases ... 

25*0 

29*9 

40*9 : 

Spleen diseaw , 

24-3 

11*0 

4*2 ; 

Scurvy ... ' 

2*7 

3*3 

•3 1 

Plilhisis PuliiKinaHs 

2*4 

1*3 

! 

1 

ilepaiitis 

1 

1*8 

2*2 

1*5 i 

Small-itox 

1*5 

1*0 

‘5 ! 

l.Uioleru 

1*3 

•0 

i 

'0 ' 

Apopb'xy 

*6 

2-0 

*3 1 

1 )rf»i»sy 

•5 

•4 

•6 

All other eauses 

loir, 

120-8 

98-9 


1492*3 1 

j 

1143*0 


157. Tho relative amount of sickness in the different provinces has 

Dutribuuon of diaeuc in the Upper already bocn alluded to, us M'ell as its excessive 

prevalence in the upper })ortion of the Punjah. 
I'his fact is more clearly indicated in a special Table, No. X, in which the statistics 
(d' all the Native troops serving beyond the Indus, whether Regular or Irre- 
gular, are included. The results hero shown are very unfavorable. With 2,165 
admissions per 1,000, the daily sick averaged 69’5, and the d(mths equalled 
18-96.^ The proportion of cases of fever alone was nearly 1,400 per 1,000. 

158. Table XI shows very clearly how the troops at different stations 
conputtiTeadmwitdiflbrMit suffered, the proportion w'ho were daily inefficient 

iuumui. ^ from sickness throughout the year, and the varia- 
tions in this proportion which o(5curred from month to month. In No. XII 
fiarticulars arc given of the ratio of admissions into hospital, and the causes to 
w hich these were chiefly due. 

Tried by the first of these standards, the results in a few of the stations 
, of the 1st group were unfavorable. The constant 

sick rates at Fort William, Alipore, Barrackporc, 
and Berhampore, Cl, 53, 51, and 67 per 1,000, wore high. At tho two first of 



N«tive 1 
Troops. J 
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these the admissions exceeded a ratio of 2,000, and this high rate also obtained 
among the few Native troops at Tczpore. The diseases chiefly prevailing were 
Fevers and Dysentery. 

The results in the 2nd group of stations were much more favorable. 

The general sick rate for this province averaged 
8»« swnp. gg rpjjg maximum ratio in any one canton- 

ment was 49, and at throe of them, Dinaporo, Segowlie, and Fyzabad, it was 
under 30 per 1,000. Cawnpore shows the highest admission rate, 1,896. In 
five out of the eleven stations representing this province, the proportion was 
under 1,000. Fevers prevailed to some extent both at Cawnpore and Allaha- 
bad; at Nagode the number of ^os of Dysentery was large, but with these 
exceptions, the returns do not indicate excess of any special Psoases. 

In the 3rd group the statistics are even more satisfactory. TJie general 

sick rate equalled only 34 for the year, and cxcept- 
8rd jroop. Delhi, M'here it was 64, the returns from all the 

stations are favorable. Of the ten stations which it embraces, five show a daily 
I)roportion of sick under 30 per 1,000. At Sbabjehanpore, it was only 16. 
The admissions followed a similar distribution. Excepting Delhi, w here fevers 
were very prevalent, in no case did they exceed 2,000. In eight out of the ten 
stations the ratio w'as under 1,000. 

The 4th group, in which fevers wwe generally prevalent, shows very 

different results. Hei’c the sick rate was 61, or 
nearly double w'hat it was in the 8rd group. 
In none of the stations was the sick rate under 30. In three of them, Morar, 
Nbw'gong, and Deoleo, it exceeded 80, and in the last-named cantonment it 
nearly equalled 100 per 1,000. The admission rales were also high. Only at 
Jhansie was the proportion under 1,000. Iji the other stations it varied from 
1,267 to 3,626 per 1,000, Fever was the prevailing sickness, but both at Morar 
and Nowgong, Dysentery, Diarrheoa, and llheumatism caused an unequal 
dt^gree of inefficiency. 

The 6tU group, as a whole, does not shoAV any excessive sickness, and in 

none of the stations wdiich are included in it did 
8Ui group. daily ratio of men in hospital equal that 

which generally obtained in the 4th group, but in many of the stations of 
the Punjab the sepoys suffered much, especially from fevers. Taking the 16 
cantonments in which the strength (ff the garrison exceeded 200 men, it 
appears that in only six of them was the sick rate under 30 per 1,000. In 
the other ten it varied from 39 to 65. In five the admissions w'erc under 
1,000; in the others the ratio v'^aried from 1,153 at Jhclum to 2,399 at 
Peshawur. Fevers and bowel complaints Avero the y)revailing diseases. 

But among the men of the Punjab Frontier Forces th(!se affections were 

even more prevalent, for hero the sick rate averaged 

Punjab imguiar Porce. Jjj gjj. Qf gpyen stations it exceeded 

50 ; at both Murdan and llajanpore it was about 100. The admission rate in 
all cases exceeded 1,500 ; in four of them it was OAor 2,000, and at one of these 
it attained a maximum of 3,241. 

The sickness among the Irregular Troops quartered in Central India was 

comparatively slight. Excepting Deolee, where 
Central India Irregular Troopa. nearly 60 por 1,000 were daily in hospital, the ratio 

in no case exceeded 40. At four of the seven stations occupied, the admissions 
Avere under 1,000, and generally much below this proportion. At Deolee a 
maximum of 1,702 was attained. 

169. The statistics of individual regiments are fully detailed in Table 

XVI. Taking 2,000 admissions per 1,000 of strength 
siekneta in individual regimenta. standard, any cxcess ovcr which indicates very 

great sickness, it appears that in the 1st group three regiments suffered 
very much — the 22nd Native Infantry at Fort William, the 8th at Alipore, 
and the Body Guard at Ballygunge. In only one corps quartered in the 
second province, the 10th Native Infantry at Cawnpore, did the cases of illness 
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exceed a ratio of 2,000 per 1,000, and the same remark applies to the 17th Native 
Infantry at Dcllii in the 8rd ^oup. In the 4th group four regiments 
suffered extremely, especially the (5th Native Infantry at Morar, in which the 
admission rate equalled 4,813, the highest ratio of sickness in any Regiment of 
the Regular Native Army. Of regiments in the Vunjab, seven, of which five 
were at Peshawur and two at Nowshora, had also a very high admission rate. 
The same remark applies to thirteen out of twenty-two corps composing the 
Piinjah l<>onticr Porce. The Irregular Regiments in Central India were all 
(comparatively healthy. 


1(50. Allusion has already been made to the unusual sickness and mor- 
tality among Native troops which was due in the 
*p r*tory leasoi. Respiratory diseases. The admissions 

and deaths under this head were both much in excess of the ratios for any om? 
of the pnivious nine years. Of the total mortality of 35'89 per 1,000, 3’22 was 


due to this cause. Of the 128 deaths ascribed to it in the Regular Native 


Army, 90 occurred in the Punjab, and of tluiso again 51 took placti at the two 
stations of Meeau Mecr and Peshawur. The heaviest loss fell on the 35th 


Regiment ; in this regiment 69 men died during the year, and of these deaths 
48 were due to Fevers and diseas(*s of the respiratory organs. What is the true 
nature of the chest affection, which proved so destructive, I liave no means of 
judging, for I have had no oppoi’tunity of seeing any rc'ports regarding the 
regim<?ut, and as the Offi(}er who was in medical charge was himself attacked 
with the disease and obliged to go home on sick h'avc, the history of the epidemic 
is in all pi'obability incomj)letc. As will be seen in the next section, similar 
cases aj)pcarod in the Jails, and also, I am given to understand, among jhe 
general population of the Punjab. By some the di.sease has been regarded as 
Pleuro-pneumoiiia of a contagious naturi;, while others consid(^r it to be merely 
a complication whi(di is apt to occur in the course of malarious fever, especially' 
in Natives who hav(5 been del)ili(.ated by rt'pcated attacks of the disease during 
a sickly autumn, and whos(i lungs are very prone to be implicated in the early 
months of the cold season. 
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SECTION III. 


JAILS. 

101. The average number of persons daily imprisoned in the jails of tbo 

Bengal Presidency during the yeai’ 1870 was 69,878, 
Th« Tiui ii^uw^o^rrtooiieri have numb^j. somcwliat bclow that of 1809, but much 

above that of any one of the previous eleven 
years. Among this body the admissions into hospital equalb^d 982, the daily 
sick 30, and the mortality 41’92 per 1,000. As rcgard.s sickness, the results 
compare favorably with former years. In 1808 the admissions were equiva- 
lent to 911 i)cr 1,000, but in all the other years from 1859 the ratio was higher ; 
in 1800 it amounted to 1,491. The daily sick-ratc in 1870 was also compara- 
tively low. In 1808 it was only 29, but in the other ten years to which com- 
plete statistics extend it varied from 31 in 1809 to 57 in 1800. The death-rate 
for 1870 is much under the average of the preceding eleven years, in some of 
which it exceeded 60, 80, and even 100 per 1,000, but it is not so favorable as it 
w'as in cither 1807 or 1868, in which it M'as only 38’32 and 30’28. Some jails, as 
w'e shall see, suffered to an unusual extent, but the gcncml results for the 
Prisoners of the Presidency as a whole have been decidedly favorable, especi- 
ally when the extreme prevalence of P’ever over a considerable portion of the 
country is taken into account. 

102. The diseases which chiefly prevailed were, as usual, Pevers and 
siuaiet whiobohiefljrpmaiieiindM Bowcl complaiuts. Arranged in the order of their 

order of their preraience. ]>rcvalenee they stand as follows : — 




Fevers 

Dysentery 

l.)iarrho*a 

AbsroHS and Ulfpr 

R«>Kpiratory dieonseH 

Wounds and Aendeuts 

lllifumatiHni 

Vcnoreal diseases 

Eye diseases 

Alrojihy and Atuvmia 

(Miolera 

l’ ^Iflen disease 
ndhisis Pulinoiialis 
Seurvy 
Dropsy 
8mall>pox 
Hepatitis 
Apoplexy 
All other causes 


ii 



Totai, 


AamitteU per 1,000 
of Ktrctigth. 


myn 

8<>(i 

h:v3 

38*5 

33-4. 

22 \ 

17 3 
123 
110 
91 
«*2 
4-8 

2*3 I 

1-8 j 

] 1 
•f. 

80-7 



168. But while these ratios represent the results among the Prisoners of 

the Presidency as a whole, a glance at Table VIII, 
Thrtr «a^aal totrib mton la diStotnt which the statistics of the six difiorent groups 

of jails are compared, will show that the distribu- 
tion of disease was very unequal among them. Cholera, for example, which 

z 
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contributed 20 and 13 cases per 1,000 in the first two groups, added but one 
admission in the fourth, and was entirely absent in the other three. Small- 
pox also, nowlicrc prevalent, w'as almost altogether confined to the first two groups. 
Fevers, wJiich caused ratios of 346, 362, and 381 cases per 1,000 in the second, 
fourth, and fifth groups, are represented by 610 in the first, 667 in the third, and 
(560 in the sixth. The prevalence of Fevers over different areas, it may be 
remarked, is not shown by any means so prominently in the statistics of prison- 
ers as among the troops or the general population, a result which appears to 
be duo to the fact that they art? not exposed to the night air, and probably also 
to the protection which is conferred by the high walls within which they are 
confined. Dysenteiy and Diarrhoea, Eheumatism and Respiratory diseases all 
show similar variations in tlie extent to which they affected the prisoners in 
different groups. The admission-rate of the different provinces varied from 
a Tninitmim of 812 in the second to a maximum of 1,178 in the first. 

164. Individual jails present very striking differences. Omitting the very 

small prisons which hardly afford sufficient data for 
inditidui comijorison, ,tho admissions into hospital in the first 
group. group varied from the small proportion of 341 at 

Bhaugulpore to 1,993 at Ilooghly. In none of those containing an average of 
200 prisoners and more, did the rate amount to 2,000. In only two did it 


exceed 1,600. 

In the 2nd group the results were very varied. In many of the prisons 

the inmates preserved a remarkable immunity from 
and group. discasc. At Ghazeepore the admission-rate was only 

149, and at Baraich 268 ; at llurdui, and also in the Lucknow Central Jail, it 
(‘quailed only about 300 per 1,000. In thirieen jails it exceeded 1,000, and at 
Futtohporo, owing to the prevalence of intermittent fever, which alone contributed 
one-half of the total ratio, the cases of illness were equivalent to 2,482 per 1,000, 

Tlio 3rd group is composed chiefly of very small jails. In only three of 

them, Racipore, Iloshungabad, and Nagpore, did 
'' the average strength amount to 200, and in all 

of these there was considerable sickness, the ratio of admissions varying from 
1,199 to 1,802 per 1,000. In several of the small jails both Fever and Bowel 
(iomplaints were very prevalent, and the total admission-rate for the wlioh? 
group, l,3t)7 pew 1,000, is high. 

Omitting the four small jails in the 4th group tlio amount of sickness 

presents very remarkable extremes ; at .1 hansic 
the admissions into hospital wore only 893 ; at 
Ajinoro they were 1,440, and at Jubbulpore 1,742, In both of these last the 
excess was in a great measure due to Dysentery and Diarrhoea, which caused a 
ratio of 231 cases in the one, and 434 in the other. There was also a markect- 
difference in the fever- rate; for while at .Thansie the cases of this nature equalled 
only 100, at Ajmere they were 581, and at Jubbulpore 511 per 1,000. 

In the 6th group the jail which enjoyed the highest standard of health was 
^ Budaon, and here the admission-rate was but 231 . 

The Etah, Shalijehanpore, and Moradabad prisons 
were all very healthy, and in none of them did the ratio amount to 600 per 

1.000. At Etaw'ah and Soharunpore the results were much loss favorable, for 
in the first of them it was 1,024, and in the second 1,972. In both 
tsascs fevers contributed much more than one-half of the total. 

In the Punjab similar fluctuations appear. In six out of the twenty-nine 
_ jails of this province, the admission-rate was under 

600 per 1,000. At Goojrat it was at a minimum 
of 308. In ten of them it was above 600 and under 1,000. In thirteen the 
ratio exceeded 1,000, and in some of these it was very high. In all the 
frontier jails sickness was very prevalent, chiefly Fevers. The excessive sick- 
ness in the Lahore Female Jail represented by 2,935 cases of illness in the 

1.000, deservQB special notice, and reference will be made to it in a subsequent 
paragraiffi. 
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166. The total moi’tality of 41 "92 per 1,000 was due to the following 
, ^ ^ ^ disoasos, placed in the order in which they severally 

HAS in the order in vhioh thev j. •% J % i. -i. ^ 

contributed to it : — 


DieeMee in the order in vhioh thej 
ocoaiioned the mortality. 


1 

■ 

Died per l,on() 
of Average Strength. 

Dyeontery and Diarrlu^a ... 

IGfir 

KoverM 

6-l)l 

KiiiRmrator}^ diooaHce 

Cholera 

479 

Atrophy and A miimia 

3)7 

Phtlnsis pulnionaliri 

177 

Dropsy 

76 

Wounds and A<ioideni» 

•<)() 

1 Stdoen disease ... 

' Hepatitis 

-.39 

•30 

1 Apoplexy 

•2H 

: Scurvy 

•2t 

1 Heart disease ... 

•17 

1 SmalUpox 
i A^ oilivr causes 

•M 

322 

Totad ... j 

•11*92 


166, The comparative mortality which those occasioned in the different 

groups may ho studied in Table VIII, to which 
Mortality in diflbront aHugion |jjjg already been made as containing the 

details of sickness. Except in the first two groups, 
neitlmr Cholera nor Small-pox can be said to have had any influence on the 
death-rate. In the first throe. Fevers caused a loss of from 3 to 3'68 per 1,000, 
but in the other two the death-rate under this head was very high, amounting 
to 10‘27 in the one and 11‘73 in the other. Bowel complaints were also very 
fatal, especially in Meerut and llohilcund, in which a mortality of 29’34 per 
1,(X)0 was duo to these affections alone. In the other groups it varied from 
B’14 in the sixth to 19’54 in the second. In the Upper Provinces also Iles- 
piratory diseases were very fatal, especially in the Punjab, where the deaths 
under this head equalled 9'85 per 1,000. In the jails of Meerut and Bohil- 
cund Atrophy and Aneemia caused a death-rate of 6'31, and in this provinci* 
the highest mortality of any one group in 1870, 56-04 per 1,000, occurred, a 
result which is all the more striking when compared with the favorable 
returns of the preceding five years. 

167. The death-rate in the jails of Bengal Proper and Assam was 46'52, 

the equivalent of 668 deaths among a body of 
^ Moruiity in jmvUjui 14,^143 prisoners. The ratios varied greatly in in- 

dividual jails. Omitting those in which the average 
strength did not amount to 200, the minimum mortality, 10-20, occurred at 
Sylhet, the maximum, 122-81, at llungpore. The death-rate at Cuttack, 116-73, 
was also very high. In this last jail the unfavorable result was due almost en- 
tirely to Cholera, which caused' 26 out of the 30 deaths of the year; at 
llungpore there was not a single case of cholera, but 25 deaths occurred from 
Dysentery and Diarrhcca. In six other jails of this group the mortality ex- 
ceeded 50 per 1,000. 

The second province gives a total death-rate of 39-83 ; but the details of 

individual jails vary greatly. At Khoree the loss w-as 
” only 4-29. In the Soetapore and Futtehghur District 

Jails it was about 8. In all the others it exceeded 10 per 1,000, and in many 
was extremely high. In ten of them it was over 60. At Ranohee it was 70 ; in the 
Allahabad Central Prison, 77 46 ; at Futtchpore, 78*26 ; at Banda, 81*87 ; at 
Jounporo it was no loss than 150*60. In this last named jail the result was main- 
ly due to an outbreak of cholera, to which further reference will be made. 
At Banchoe also more than half the mortality was owing to this cause; but in 
the other jails Cholera was altogether absent, and Dysentery and Diarrhoea were 
the great causes of death. 
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In the 3rd group, tdihougb not a single case of cholera oeourred, the 

death-rate was 37‘27. In several of the small 
prisons the mortality was very high, but the num- 
bers are too small to he taken separately. At Sohore, for example, the ratio 
of loss was 120 per 1,000, hut this represents only three deaths occurring 
among a small population. In two of the three larger jails the mortality was not 
excessive. At Nagpore, chiefly owing to Bowel complaints arid Semry, it 
equalled 65*06. 

The 4th group, as a wliole, gives the comparatively low death-rate of 

33*73 per 1,000, and, excepting Jubbulporc, in none 
***“'^‘ of the larger jails was the mortality excessive. 

Here, owing chiefly to Dysentery and Diarrhoea, the ratio was 62*79. At 
Lullutpore and also at Saugor the deaths among a small number of prisoners 
were numerous. The Agra Central Prison, with a ratio of 17*80, shows a more 
favorable return than in any previous year. 

The death-rate in the 6th group of jails, 66*04 per 1,000, was extremely 

high, esijecially for this portion of the country, in 
*”"*■ which of late years the results have been generally 

satisfactory. In the Bareilly and Meerut Central Prisons, at Seharunpore and 
Mozufleruugger, and in the Meerut District Jail the mortality was excessive, 
varying from 67*46 in the first to 110*69 in the last of them. Malarious fever 
was very prevalent and fatal among the free population of a great part of this 
area, and the exceptional loss is generally attributed by the jail medical officers 
to the debilitated condition in ivhich many of those who died were on their 
imprisonment. 

The death-rate of prisoners in the Punjab generally was not very high, 

equalling 85*98, but many of the jails show very 
unsatisfactory results. In six of them the ratio 
exceeded 60 per 1,000. At Delhi, at Lahore in the female jail, at Mooltan, and also 
at llawul Pindee and Peshawur the loss was excessive ; Fevers, Bowel com- 
plaints, and Respiratory diseases chiefly caused these results. 

168. A reference to Table XI shows that while, with the exception of a single 

case which occurred at Jubbulpore, the prisoners in 
CHOLm. the four last groups wore entirely free from Cholera, 

^ tho inmates of the jails in the two first suffered 

considerably from tho disease. In Bengal Proper 
and Assam both the admissions and deaths from this cause were slightly higher 
than they were in either 1867 or 1868; but, excepting those years, tho history 
of 1870 as regards Cholera compares very favorably with that of the preceding 
eleven-year period. In the 2nd group Cholera was somewhat more prevalent 
and fatm than it had been in either 1862 or 1868; but an admission-rate of 1? ' 
and a death-rate of 4*50 from this disease are comparatively small for this pro- 
vince. The history of the different outbreaks is unfortunately wanting. In the 
annual jail reports reference is generally made to a special report on Cholera, 
which has been submitted to the medical authorities, but copy of which has not 
reached me. Registers of Cholera oases have not yet been received iirom the 
jails in this presidency. 

Borne particulars have been given in the first section of this report re- 
• .V. ... T . . V garding the outbreak of Cholera in the Hazaree- 

" * * •naiy. baugh Central Prison in connection with the 

disease, as it atteoted the European troops at that station. The epidemic in 
the Jounporo jaU was the most severe which occurred throughout the 
Presidency, and a copy of the medical officer’s report regarding it has been 
printed in the Sdeotions from the Records of the Government, North-Western 
Provinces. The disease appeared unusually early in the year. The first case 
occurred on the 3rd Februi^, a second on the 6th, and a third on the 8th ; but 
it was not ui^ the 9th that it became prevalent. On that day 10 prison^ 
wore attackea, and during the next five days 66 other cases were admit*" 
ted. From the 3rd to the 23rd, on which day the last case occurred, lOQ 


of the Ufertl oathreeke 
generally weating. 
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wpsDix. 

''^- ■^ti/iaiaai';^' ■ died. Dr. E. A.’l^i^^CHrald, from whose 
'^pea$ ti^''-talciBfa. is'of opfmoniliat the disOMo was not 

ecmtii^oh, M Cholera tainted 

’Wti^ tthwhcaesom® i^v <1^ feets, to his jaamd, point to the presence 
dt a eSn^esa nrhio^ ira 9 ivifted by the winds sM rendered active under 

tite inflixmoe of xnoisthre. 

Chnitiang othsr ^s^ases the statis^os oS which are apparent in the 
* tables; the prevalenoe of Bespiratory affectioids and 

'^JSS'i.STA:’^: »• ■»<^V #hich they ocowdottrf 

the past year deserve sproial notice. The admis- 
sion rate from this class Of diseases, 88 p«» I,000, is higher than that of any 
year »noe 1860, and the same remark applies to the death-rate, which equalled 
4’79, But the unusual prevalence and mtality under this head wore really due 
to a few jails in the Punjab. In this ]Mrovinoe the admissions from this cause 
were 58 per 1,000, as compared with 85 in 1860, the maximum of any year 
since 1869. The d«ith-rate was 9*85, as compared with a maximum of 4‘61 
in 1861. Of the 126 deaths ascribed to Bespiratory affections throughout the 
province, 84 oocuired in . five jails, the Gentm Prison at Lahore, and the jails 
of Mooltan, Dera Ismail Khan, Bawul Pindee, and Peshawur. To the reports 
from them we must look for some information regarding , the disease. 

170. The particulars regarding the epidemio as it appeared in the Lahore 
Central Prison are thus given by Dr. Lethbridge 

In Jimviaiy and February an epidemic of ' plenro-pneumonia prevailed in the jail. 

Daring these months the ratio of admissions per cent. oi‘ 
!ht»no>iaieinnoni^ th# LaWe average strength was 14*00, the daily sick 6*40 per cent., 
C«ntrri Pnum. mortality rate *90 per cent, of average strength per 

mensem. A large number of plenro-piioumonia cases were first admitted, and consequently 
afterwards returned under the heads of intermittent fever, disease of the respiratory system, 
diarrhoea and dysentery. A glance at the mortality rate of these diseases while the epidemic 
lasted is quite sufficient to show that another and more fatal disease was at work, the prin- 
cipal symptoms of which were fever, pnenmonia, and diarrlwea. 

# * * * * * * * 

I have not had an opportunity of observing many oases of plenro-pneumonia, but 
iudffing from those that I have seen, I should say that it was a continued fever, having a 
B^ral resemblance to typhus and typhoid fevers, not so infectious perhaps as the latter, 
hut running a more rapid course than either of them. This is probably due to the extreme 
prostration produced by the pneumonia ; a first attack doM not appear to afford protection 
ununet a subsequent one. A sweeper employed in attending the sick was twice attacked 
mth ^uro-pneumonia laet year; the eecond attack proved fatal. The premonitmy fever 
is at first rdieved by slight romissipnsj in the coarse of two or three daye pneumonia 
sets in, and ^ ease now rune a most nq>id oouree. Convalesoenee is sudden^ espeoially 
when the lungs are not mudh affisoted. A case is seldom prolonged in its acute stsges 
•bbvond the ISitiiday. Eecovery is eomCtimee retarded by dirnrheea. Although no emiition 
has yet l} w » n diecoywed, yet there ie decided desquamation of the ontiole in many 
durinif cpnvaloscence. Delirium is not a common symptom, but it often acoompaii^s oaaea 
which die within two or three days after being attacked. A pmUmorUm examination almost la- 
variaUv shews <inflhmaWtion of one or bo& lungs ; these are sometimes infiltrated with pus. 
Thick hyets of lymph e t ti wh the surfoce of the long to the walla of the chest. Ibis white lymph 
on the surface of the lung.is very oharaoteristie in eome cases. I have also noticed inflam- 
mation of Feyerfs patches, and small ulcers about the ascending colon in cases that have had 
diarrhoea as a prominent symptom. Death often takes place during rt^venr by the sudden 
plnggmg of eome large vessw Iqr cardiac eihholi compost of whitwh-yellow lymph. 


The epidemio “ iihe Central Jail su^enly stopped about the end Hff^ehmary. Asa 
last rei«itw idl the patiOnts flioth the hospital were taken to the Gola 8e«»i j««t before the 
sti^ip^. ohangd (iotild harder he said to have been the cure. No doubt the 
were D^efited by it, hut the conations under which the disease was develop were 
^cisilv the aame. exeei^ that ita wans weather was rapiffiy Setting in | tiw mean minhniim 
Mmpmrtuto w tW iW had riiim frmia 94*9$ m January to 55^58 in Mareh. 

171. in 4 bf> yftrilt«n jail tha disease teas xaoare severe. The 

wee fSuis givea by the Civil Surgeon, Dr. 

The firft cam iff admitted into the jail hoeffital in the month of Oiltober 

IQQQ Iq NovembtftlifiM oases cffplenrisyahd one (ffpheimenm were a^^^ In December 

' ' ' A 1 



»8 


SEVENTH ANNUAL REPOTIT OF THE 


[ Section III 


six cases of broncliitis. In January 1870 the disease became epidemic ; ei'>btecn cases of bron- 
chitis and eij^ht of pneumonia were admitted. In Febniary and March the diseases of the respira- 
tory organs attained their maximum; sixty-oifiCl*^ February, and forty-seven 

cases in Mureli. On the 11th March a lem}M)rary hospital having? been erected outside the jail, 
the whole of th(‘ j)risoners with cljesi dis«?ases were removed into it, and the jail hosj)itiil vacated ; 
the disease then rapidly declined. The jail unfijriuniitely was excessively crowded ; there were 
more than one* hundred prisoners above the rejnil»fed number. The hospital aceominodation 
was liisuificitjnt lor so lar^e a number of siek, and eonscqueiitly I was unable to isolate the 
eases of eliest disease from the other prisoners. A temporary hospii,al was erected outside the 
jail and oceu])ie(i on the 11th March, and on the same day one hundred and lifty prisoners were 
transl'erred to the Montgomery jaU. 1 at once reduced the number of prisoners sleeping- in 
each barrack from 72 to (iO, placing the short term prisoners outside in the work-sluuls. Tlie 
general eifect of these arrangements was s])ecdily manifested. I'hirty eases of pneumonia wen? 
admitted into hosjnlal between the Jst and llili March, the day on which the sick were 
removed outside the jail and the transfer of l.'iO prisomu's took place. From the 12lh March 
to the end of the month only thirteen more cases were admitted. The disease was stopped 
and ra])i(lly declined. I am unable to state the cause of the disease. There was nothing 
obviously wrong about the sanitary condition of the jail, excerpting the crowded state. l’h<‘sc 
diseMiscs were very prevalent amongst the Mooltan politre, and 5t) cases were admitted into the 
]K)lice hospital from Oetoher ISfiO to ilOth April 1870. From what I can learn, I believe the 
disease was ]»revailing in the Mooltari district. The native doertor of Sliujabud informed me 
ihal bronchitis was very common in that town. The Sub-Assistant Surgeon docs not think 
that the disease was prevalent in tlu* town of Mooltan, as lew cas(\s came to the dispensary ; 
patients, howtwer, with acute disease of the lungs, are scarcely in a lit state to attend as out- 
patients at a lioH|)il,al. I see that Dr. Dell<‘nzy gives it as bis opinion that j)lcuro-pneunionia 
is a contagious disease; after this epidemic I am strongly inclined to the same opinion. If 
not contagious like srnall-pox or scarlet fever, I feel certain that in some way it is commu- 
nicable from the sick to the healthy. Many were rapidly attacked without previous illness. 
There wiis nothing very noteworthy about the symptoms ; there Avas of course difficulty of 
breathing, rapid pulse and hot skin. As a rule, there was no delirium ; this was only present 
shortly before death, nor was diarrlioca usually present. I mention this as nearly all the 
eases which hav<^ lately come under my notice in the police hospital and in the jail have 
almost invariably been accompanied with great looseness of the bowels. 

172. Eogardiiig tho few cases which occurred at Dera Ismail Khan, 

A few cases at Dora Ismail Khan, Dr. CourtllCy WlltCS : — 

Deaths have been 14 in number; more than in any previous year since 18.50. Of iliese 
three were due to fevers, and six to chest diseases, four of tho latter from pneumonia taking 
place within a few days of one another during the mouth of December. The disease was 
at the time prevalent among the people of the district, as it has frequently been of late 
years. It was of a low asthenic type, and came on very insidiously, one case in an old man 
ending fatally in less than 24 hours. PosUmoriem examination in three cases showed intense 
congestion and commencing suppuration of both lungs, ami in one case also pleurisy on 
the right side. The weather at the iimo of this quasi-cpidcmic of pneumonia was by no 
means at its coldest, and no complaints of cold were made by those prisoners whom it 
attacked. It was, moreover, ascertained that bedding and clothing were in no way dcjflcienl. 
1 am much inclined to believe that the disease*, both among the free population and in jails, i.s 
often due to respiration of foul air, especially at night, in crowded and often imperfectly 
ventilated rooms or barracks. 


At Jlawul Pindcc and Pe\sliawur, where dcatlis from Respiratory diseases 
were more frequent than usual, tlierc is no history of any epidemic of pleuro- 
pneumonia, but mention is made of the uncommon prevalence of fever of an 
asthenic; type in wdiudi s(?rious lung complications wtirc apt to arise. 

1751. Not a single case of plcuro-pneumonia occurred in tlie Lahore 

Pemale Jail, but the mortality among the prisoners, 
tomive ^ 112-90 per 1,000, was very high. Of the 21 deaths 

wliich occurred here, 14' were due to Dysentery and 
Diarrhoea. 'I'he medical officer is of opinion that tho low state of hoaltli of the 
women is due to the influence of malaria acting on persons whoso food is not 


sufficiently nourishing to enable them to resist its offects. W^hatover may be 
the cause, there can be little doubt that some radical defect exists in this jail. 
During the last seven years tho death-rate has varied from 40-00 to 124*14, and 
the annual avfjrhge for the period has been nearly 80 per 1,000. The excessive 
mortality of young children who are brought into jail with their mothers is also 
deserving of sorious consideration. In 1870 Dr. Lethbridge states that 62*16 
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per cent, of them died ; “ a woman,” ho observes, “seldom retains her milk after 
she has been a month in jail.” 

174. In concluding a brief notice of the main facts connected with (he 
summsry «f moiu unong Ettropaan Sanitary history of tlio jails in 1870, a statement is 
Troopa. Nativa tnopa, and Friaonara in appended to show the comparative admission and 
aaah Pminoe. death-rates among European troops, Native troops, 

and Prisoners in eatjli of the groups into which the Presidency has been 
divided : — 


Et’KOPBAN Tboops. Nativk Tboiips. I Pkikoskbs. 

GKOITPS. ^ ■ ■ • 

Pit 1,000. 



AdinisHUiUK. 

Deaths. 

AdinisHioriH. 

J)eath.H. 

AdniissionH. 

D4*iithH. 

FiiNl ^roiip 


Difil 

IKMVO 

]5'3!> 

I17S 1 

^<1-52 

iS»*con<l „> 

Khiil 

22J)7 

3251 -3 

loOs 

8J28 

3!»‘N3 

Third 

12H1I 

ISCo 

KH)!)! 

11 -(Jo 

9550 

33*73 

Fourih „ 

2J22(i 

22 33 

22lf><» 

13 71 

7791) 

60*04 

Kit‘lh „ ... . . 

232:VO 

21' 18 

10O5(> 

! UP'IS 

1072J 

3a5’9S 

Sixth ,, 



... 

! 

1 1397-4 

3727 

Tolal I'or till* IVFMidoticy ... 

J731-9 

2190 

M02 3 

ir>H9 

m-'i. 

i 

4I’1)3 


It is to be observed that the 0th group resfers to jails only. It includes 
the prison population in the Centml Provinces, excluding Jubbulpore and 
Saugor, and is represented on the map by the area marked “ 4 a.” 
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SECTIOX IV. 


Orders of the Government of India on 
tJic Koneral review of the sanitary reports 
ior 1809. 


GENERAL ROrULATrON. 

175. The main facts comvoctisd with the sanitary history of 18G9 are 

stated in the general nwiew of the annual reports 
of the local Sanitary Commissioners, which I sub- 
mitted to the Government some months ago, and 
copy of wliich will he found in the Appendix. 

The suggestions which were then made rej^ardiiig the preparation of these 
reports, and wliiidi are detailed in pamgraph 87 of this review, have been 
approved, and instructions have; lu'cn issued with a Anew to theh general adop- 
tion. Special attention has also been directed to the delay Avhich has hitherto 
attended the appearance of the provincial reports, and to the great importance 
of their early snlimission. T hope that in the next Annual Sanitary lleport I 
may bt; able* to mubrace all the facts of the year, not only us regards the army 
and jails, but also the general population of the country. 

Only one of the reports of the local Sanitary Commissioners for 1870* 

has yet reached me ; but I have been able to uhtahi 
Annual raports for 1370 not y«t ro- rcsiilts of the luortuary registration in the 

clifferent proviiieos, and these ha\"e already been 
given under the heads of Cholera, Small-pox, and 
Fevers in the first section of this report. I shall now append the statistics 
of deaths which have been registered as due to ‘‘ Bowel complaints,” “ Injuries,” 
and to “ Other causes” Avhicii have not been individually specified, hut I shall 
leave all remarks on the.so results until I liaA'e hud an opportunity of reading 
the reports of the local Sanitary Commissioners. 

176. The annexed statement shoAVS the nnmlier of deaths registered from 

Doatiis from Bowel coniplainta. BoWol eOUiplaillts 

fildlemeiil xhoinaf) (he dvalhK from UowKi. (’omi’T.aixts i fifiMi red in tlif dilferent Pro nn vex in 
• each m out It of ls7i‘. 


PmiviNrjiJi. 


Honjjul ProjioT... 

Kdvili- Wrsl e rii 
Provinces 


.lull, j Fell. 

i ■" 

I 


I'uiijab 


, ' I 

Mur. Ajiiil. ; May. .luiie, 

1 i ' 

I ! : 


Nil sUitistics. ' 1,S77 l,ow7 1,H72 1,012 ' 0,S57 


. ! i,is:n' i, 22 ;i' i,<tW i.fioiy ijoi' 2,r>ri9 :b9Jo! n.ini 2.517 1 27.219 

I j ' : 1 1 1 . . i . . 


I 


Oiiile ... j im H5l| R00| -IIH 

i I 

: I ^ 

CVtilralProviiwii 1 , 17 (> 1,024 !)Nll J »83 

; I i I 

... i 37 f, 40.5 20 li 42 ol 


Jli'ivn- 
llriliHh llnrmflh ; f 


277| 


juK. I aul-. h-i'i. OH,. Nov. ^ 


Not 

known. 


31,152 

30.953 

C.235 


Included ivitli ‘•nil oilier ciiusc.s.” 

! I i : I 

J 


3(»l' 1.013 1,21M) l,7kl I.GOt 1„309 

I 


1,212 ; 10,386 


I ‘ ' 1 1 i 1 

l,052i 918 IWV 1.039 1,783 1,134 1.235, 11,881 ' 14,497 ; 12.550 


I ! ; ill 

596; 487; 1,128 2,621 3,199 2,116 1/UJ5 1,205 14,312 


Not }?iven by inont.lis. 


!. ,i__ i , 

• From the N(irt)eW<>Ht«rn ProvlucM. t tii 17 towns only. 


881t 


G.154 
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177. The deaths ascribed to Injuries are shown in the following slate- 

Doaths reoardod from “ Iiyuries.” ID Gilt I — 

Statement ekowinff ihe total deaths from Injuriej^ registered in each Province in 1S7(). 


Injukibs. 


1 r^iinKi itnp or Tiith or 
Suiidde. WournUnjr. APfiikiit. j killi-d by wild 


Pro])t‘r 


I 1 340'' 1 2,553* I li.oOS*' I 7,OS3* i Not kiunvu, 


N < nOi- W< -sidru Tn » viiicos 


Tii{dud(‘(l with “ All nih»*r I 


213 205 3.130 


lM.t 1.,5S3 ; l.S-{; 


I 728 5 . 12 S 


1102 ' 7 .sn 2 I 3 . 2 <«i 


tVntml Provinces 


171 . 121 . I 1.371 


s:.I . 2 ,S 20 i 1,725 


33 ! 503 ! 2511 ; 1,017 


llritish Ihinnah 


II 5211 I <>7 


15 not 


, 178. The deaths registered during the year as having been due to “All 

T>. .!.<■ .. . 1 . .V .. other causes,” besides 1 hose M'hieh have been sne- 

Deatlii! from All Other caugos, . A 

ciallv naiiied, were as lollows : — 


Sfatc^incnt shoivingllte deaths from Allothkr cavsks vegislcml in the d{(fcrcnt Provinces In 

each month of 1 H 70 . 


.bill, j roll, Mur. Aiirll. Miiy. < .luuo. .luly. • Aug. Koid. Or-I. Nov. Hoc- j j ® 


1 i i 

Mo statistics. 


12,457 2,0061 2 , 032 ; 2.341 2.1 COj 2,280 14,574 Not 


Proper. 


N o r til •Western i I I I I I I I I I 

Provinces ... | 7 , 0 Sli 5 , 51 ) 2 r,,(H> 7 iO, 42 S 8 , 85117 , 702 , 8,527 10 , 105 ! 11 , 873 : iS.OSl 1 10 , 102 : 12 . 70 G| 120,778 131,151 


Pimjah .. . | 0.702 5 . 7 12 , 0 , 353 ;(i ,381 0 , 827 . 5, 070 6 . 73 () 0 , 388 ; 8 , 335 ! 8 , 717 , 8 . 205 : 3 , 188 | 8 1,370 ! 30,!)53 


nude . 3,750 2, 343 3, 3 1-2 2,388 2, 00o'2, 515: 853 l.l03j ],07o! IJtiOl 1.038i t)2ti! 2t,381- 140,410 

; ! ! ! ! i ! I I I i ' 


< ' c n t r a I Pro- I 


3071 872 ; 9551 Mil 3 l 3 j 8131 333 ! 1,125 1.5401 13^371 1 . 373 ; 1,301 13,^07 123,488 


037| Oil! 0O3j 083| 840, 8001,482. l,75o| 2,071 1720 1,210! 1, 071 13,022 j 10,137 


Dritish llurmah Not ^iven by moutliH. 


3,S05t| 4,1 lot 


* Tbt'Ko fljrureM roproaont tin* dcatlig f4ir six mouthM uuly, July to December 1 (j 70. 
i lu 17 lowiiH uiily. 
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179. The total mortality of the year is given in the annexed state 

Total aonallty of tho year Iqr monUu. ment • 



^itish Bumifili ... I Not given by months. { j t j 8,296*‘ 9369* 



Comparative MorialUp itt 1869 and 1£70. 


OenenJ 1 
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180. The number of deaths registered under the different heads in each 
no tout »<»uutr t. Province may be conveniently seen in this further 

a» eompand with that of 1869. BtfttoniOllt : — 
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181. In the month of July 1870 the Army Sanitary Commission sug- 

. V eosted that a weekly return of deaths in large 

reeoiraimded ^ the Army Baaitary cities sliould bc published, and that a Similar return 

be made up quarterly for country districts. The 
local Governments to whom these suggestions were forwarded for consideration 
have acted diiferently in regard to them. The Punjab had previously published 
weekly returns of large towns, and similar statements have now been adopted 
in the Central Provinces, Oude, and Berar. The Government of the North- 
Western Provinces remarked tliat, without additional establishment, no funds 
for which were available, the desired statistics could not be framed, and the results 
of rfigistration are here given only in the monthly statement, which shows the 
results for each district as a whole. In Bengal Proper also the authorities 
were of opinion that no returns could as yet be furnished except the inonthly 
record, which had been only recently introduced, and the preparation of which 
required much attention. Quarterly returns have lately appeared for^ude, 
and they will also be arranged for in the Central Provinces. 

182. In making those suggestions regarding the returns from cities and 

«. th, mortu- districts, the Army Sanitary Commission remarked 

ttxy registration system which has been Oil thc ilH])Crfoct Systeill 01 rCJ^lStmtlOTl WlllCU liad 

adopted in India. adoptfMl. Tlioy Suggested that the whole 

scheme should be re-considered, and that a new plan of operations should be 
adopted as far as possible in conformity with that in force in other countries. 
But M'hile fully admitting the imperfections under which the system which has 
been introduced into tliis country labors, it seems quite impossible, at least for 
thc present, to devise anything better. Before the orders were issued the 
whohi question had been very carefully consiiiered.both by the local authorities 
and by the Government of India. Had it been necessary to consider only the 
sanitaiy and statistical aspects of the question, forms in strict accordance with 
those in use in England might have been at once adopted ; but it was obvious 
that the subject must also bo regarded in its political, social, and economic, 
light, while at thc same time the extent to which the machinery necessary 
for thc purpose already existed, or could bo created, had to be looked to. Th<^ 
English system of registration of deaths rests entirely on the basis that every 
one whoso death is recorded has been seen before or after death by a person 
who is competent to state what bo died of. It need hardly be said that 
such a condition does not exist in India. In many districts there arc thousands 
of square miles of country inhabited by hundreds of thousands of people, 
of whom not one is capable of stating the cause of death with any accu- 
racy, except thc single European Medical OlTlccr at the chief station, and 
j)crhaps one or two Native Doctors attached to the Government dispensaries. 
The people, with rare exceptions — so rare that they need not be taken into 
account — die without ever having been seen by a medical attendant who 
could diagnose their disease. To introduce the English system as yet in 
India appears therefore to bo an impossibility, and until medical knowledge 
is more widely available, any attempt at its introduction must fail. No 
amount of education or usage ih«th0 mere registering of deaths could ever 
teach the people what thc cause of death had been. The case of thc colo- 
nies even does not seem to have any parallel in India. Could registration 
be carried on in them or in England on its present footing, if there 
■was only one qualified medical officer in each county ? To introduce the 
English system into India, moreover, it would have been necessary to 
have passed fc.'u Act similar to that by which it is enforced in England ; 
but until the people become somewhat accustomed to registration and are 
satisfied of the real objects which thc Government have in view, any legisla- 
tion on the subject is most undesirable. Considering then thc peculiar diffi- 
culties to be met with in India, and the impossibility of introducing the English 
system, simple forms wore adopted in which the chief object was to enter the 
number of deaths, but a few common diseases were inserted, such as the people 
arc best able^ to distinguish. With regard oven to them, simple as they arc.,' 
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those who have practical acquaintance with the subject are well aware tliat 
there will bo much serious error. 

183. The mortality which is duo to Small-pox is year by year .so heavy that 

the prevention of no one disease is of so groat iinport- 
ance to the people of India. Vaccination is clearly 
an integral part of State rnedicme, and it will not 
bo out of place to consider how it may best be conducted. Various systems 
have now been in force for some time, and yet none of them appears fully to 
meet the requirements of the case. 

In discussing this important question, there are certain gen oral principles 

which must first bo determined. The Government 
Aad th« bMt metni of «ondootiii( it. can never vaccinato the whole of the people of 

m India who require protection from Small -pox ; nor, 

even" this were possible, could it undertake to extend this protection year after 
year to the children who are added to the population. All that tho Govern- 
ment can hope to do is to confer the benefits of vaccination on a certain very 
limited number of persons, to show tho people by experience what vaccination 
professes to do, and what it really can accomplish, and, having taught them its 
value, to induce them to seek it for themselves. If the people were eager to 
receive vaccination, or if they were even generally willing to have it, tho 
difficulties which now besot the department would be immensely reduced, and 
it would be easy, without increasing the establishment or the expense, to extend 
operations to a very much larger number than have yet been included in them. 
II* these principles then be accepted as correct, and the soundness of them 
will not, I believe, be questioned by any one who has paid attention to tho sub- 
ject, the only point that requires to bo discussed is how can they best be ap- 
plied, how are the people most likely to be brought to understand the value of 
vaccination. I believe that this cau best be done by concentrating the opera- 
tions of tho department on one particular tract running through each district. 
If such a tract could bo tboroughly, or even only partially, protected from 
Small-pox, tho inhabitants would have always bcifore them the best evidence 
of the value of vaccination, and after a few years of such experience it 
seems almost impossible that they should fail to learn tho lesson intended. 
The plan which has been adopted in tho Central Provinces, of taking select- 
ed districts and confining tho work of tho Vaccine Department to them, ap- 
pears to be open to objection. This system certainly afiects concentration, but 
it affects it in such a way that tho benefits are lost to the great mass of the 
population of the province. The people of one district, as a rule, know little 
of wbat is going on in other parts, They may hear that the inhabitants of such 
and such a district having had vaccination freely bestowed on them have 
escaped Small-pox to a remarkable digrec, while other districts, including that 
in which they themselves reside, have suffered severely from tho scourge. 
But this lesson would come home to thorn Avith much more force if the com- 
parative exemption was evidenced in one given tract in the.'r own immediate 
neighbourhood. A whole district, or even two or three districts in ihc jirovince, 
may have escaped by one of those apparent and inexplicable freaks which so 
often occur in the history of epidemics. But if a particular tract running 
through each district displays tho exemption, the lesson is repeated almost 
indefinitely, and becomes much more striking than it otherwise would. 

Tho system now in force in the North-Western Provinccsw^rocommended, 
because by having a Vaccinator attached to every tehseel, every native who 
chooses has the opportunity of having his child vaccinated ; but if the tract of 
country were well selected in each district, running, as it should, as much as 
possible through tho centre of it, tho distance which any one would have to 
tmvel to obtain vaccination would not be very great. It would be easy, 
moreover, to arrange that a Vaccinator should be present for a few days at 
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certain centres in each district to vaccinate all vrlio are willing and anxious 
to have vaccination either for themselves or their children^ and duo notice 
might be given of the time and place of the intended visit. But it should l)o 
distinctly understood that t.ho Vaccunator comes only to vaccinate those who 
really value it, and that ho will not delay to urge its benefits on the attention of 
the peoples, or to endeavour to persuade them to have it against their own wish. 
In this way, by making as it were a favor of vaccination in every part of the 
district which does not lie Avithin the selected area, I believe that the people 
would value it more than under the present system, by which they have a Vac- 
cinator always present, and the favor would be more and more esteemed as the 
protection of the special area selected for vaccination became more perfect. 

It will no doubt be long before this protection will be so complete as 
to ensure the absolute disappearance of Small-pox within its limits; by 
concentrating the strength of the department on a single tract, insliPS. of 
dilfusing it over a large area, much would be gained in increased efficiency, 
and the supervision which is so essential to ensure a vesicle of good quality 
Avould be much more cr.sy and satisfactory. Besides, in a limited tract of 
countiy more might bo done to induce the officials and the natives of the better 
classes to do all they can to assist the work. For these reasons, it appears 
clear that the principle to be adopted is the principle of concentration, 
and that this principle can bo acted on with every prospect of the best 
results, by taking a limited area running through each district, the tract 
of one district joining on to that of the neighbouring district, so that no 
more time may be spent in travelling than can be avoided. The traces, 
moreover, should, so far as can bo conveniently managed, include areas 
of rural circles of mortuary registration, so that the deaths from Small-pox may 
be shown in conjunction with the returns of persons vaccinated, — an excellent 
check on the w'ork, and at the same time a valuable means of convincing the 
people that vaccination has really a protective power. Each Superintendent 
might arrange such a tour as I have sketched, and the plan would not of course 
interfere with the employment of Vaccinators by dilTerent municipalities, and 
tbe carrying on of vaccination within the limits of towns which do not fall 
within tljc selected areji, and in which it is desired. The principle of rotation 
which has been adopted in the Punjab appears to possess no advantages. 
By this arrangement it would be impossible to make such a decided im- 
pression on the people as desired, or to teach them with the ’ same force 
the value of vaccination. 

18 1. There are many other matters of interest, — such as the arrangements 

which are now under consideration for regulating 
Many mattow of must bo transit by rail of persons suffering from Small- 
pox and otha: contagious diseases, the successful 
termination of the Mecca pilgrimage of me year, the question of quarantine 
in the Bed Sea, the provision of a better diet and of a purer water-supply for 
emigrants sailing from Calcutta, and the great mortality which occurred in 
certain emigrant ships, — all of wdiich have a more or less dir(‘ct bearing on the 
sanitary hisiory of the year ; but this rcimrt has already extended to so great a 
length that I shall confine myself to a few observations on two subjects of 
special interest, — the health of the tow’n of Calcutta and the discoloration of 
th(; lake at Nynee TaJ. 

1 85. Tlawrory marked improvement in the health of the town of Calcutta, 

which has characterised 1870, and which has been 
coincident with the introduction of a good w'ater- 
waiiiMuppiy. supply, deserves special mention. Companng the 

statistics of mortality with what they have been 
previously, it appears that in 1870 the deaths from cholera numbered only 
1 ,503, less than one-half of what they were in the year previous, and very 
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little over one-half of what they were in the most favorable year of wliicli 
there is any recsord. Hetweeu 1841 and 1800 the annual deaths from thi.s one 
cause varied from a minimum of 2,502 in 1 84S to a maximum of G,558 in 1800. 
From 1801 to 1804 no records are procurable; but the later years, 1805 
to 1809, present quite as many fatal cases in each as are to bo found in the earlier 
period. Dyscntciy and Diarrhoea in 1870 were also at a minimum which had 
never been reached before. The results as a whole were also singularly favorable. 
It is too early to draw any definite conclusions from these facts, for it remains 
to be seen how far the results may bo properly ascribed to a better water-supply 
and to the new drainage, and bow far they merely represent the healthy character 
of the year ; but there cupU be no question that the sanitary irnj)rovem{!nt8 
which have been introduced into Calcutta of late years are calculated to have 
a marked influence on the public health, and that the greatest benefit may bn 
anticijbatcd from them. 


180. In 1870 the lake at Ny nee Tal assumed a dark-red color, and fears 

were entertained that this 2 )iece of water, which is 
DiMoioreti^mrftiojrtejt Nyneo Tal sujiplying thc inhabitants, ail d is 

also at the sami^ time the chief ornament of the 


sanitarium, had become seriously and permanently deteriorated. These fears 
W'ere greatly increased by the reiiort of the analyst who was specially sent to 
oxamino the water. In his opinion, the yearly addition of sewage, wliioh to a 
certain extent flowed into the lake, especially from the nciglihoiiring bazaar, 
had at last culminated in very evil re.sulls, and the presence of these small 
infusoria, which existed in countless number, and iiiijiarted the strange color to 
tho water, might he attributed in great measure to the contamination to which 
it had for years been subjected. But a more careful examination showed that 
these fears were altogether groundless. The lake bdng about three-quarters 
of a mile in length, with a breadth varying from about one-quarter to lialf a 
mile and of great depth, contains a vast body of water ; and in this body, 
especially in the rainy season, constant changes are taking place. ^Moreover, 
tho conservancy of Nynee Tal had reeeiviid much attention, and although, 
no doubt, some impurities find their way into the water, partly because of the 
steei> hills which immediately sim-ound it, but chiefly from the faulty position 
of the bazaar, it seemed highly improbable that thc sudden development of 
such a large number of infusoria could ho explained on any such hypotlu^sis. 
Dr. Lewis stated that in his oi)inion tho infusoria belonged to tiie family 
known as peridinea ; that there was no reason to suppose that their presoiico 
had been due to impurit;y in ilio water; that on thc contrary their presence is 
generally a guai'untee that it is clean. His opinion has been verified as to thc 
family to wliieli these infusoria belong by Mr. Carter, who j)ronounced them to 
belong to a now species of cemtimn, which he jiroposes to call cernfinm kumaon- 
enne. It appears that they arc very common in other lakes of Kuraaon,— lakes 
many of which are far removed from Jmnjan hahihition and into whidi sewage 
could liardly have enbwed. The ordinary beautiful blue color of the Nynee 
Tal lake was for months changed to a dusty brown, owing to thc pi-(!seneo of 
myriads of these infusoria. They wore i)e)foetly visible to the naked eye, 
eliicfly on the surface, and 10 to 20 feet below it. Lower down there were 
very few. 


187. In conclusion, I may mention that in June of tho current year tho 
A»od.uan of the Suoiiary Depart- Sanitary Department, which on itUJrst institution 
inent with the Department of A«riotii- had hecu attached . to tlic Military Departnuml, of 
tare. Eotrenuo, and Commerce. Government, and aftcrwards transferred to tho 


Horae Department, was in the month of June of tho current ye.ir associated 
with the new De].)artmont of Agriculture, llevenue, and Commerce, which Avas 
then created. Public health and public wealth are very intimately connected, 
and as this new department has for its special object tbc better development 
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of the resources of the country and of the material prosperity of the people, it 
seems peculiarly appropriate that it should embrace the health service, the 
work of which is to obtain information regarding the increase and decrease of 
the population, the circumstances which further the spread of disease, and the 
measures of improvement which arc required in different localities. 


J. M. CUNINGHAM, m.d., 

Sanitary Commmioner with the Oovermient of India. 
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GENERAL REVIEW OF THE ANNUAL REPORTS OF THE LOCAL SANITARY 

COMMISSIONERS FOR 1869. 


No. 809, dated 25th May 1871. 

Prom— The Sanitary Commwioner with the Govt, of India, 
To — The Secretary to the Government of India, Home Dept. 


With reference to the correspondence noted in the margin, I have the honor to 
w tv rt ^ 4 KT submit a general review of the Annual Reports of the local 

dated the 27th September 1870. Sanitary Commissioners for the year 1809. 

To Home Detriment, No. 478, 
dated the 29th idem, 

2. These reports reached me in the following order and on the date which is noted 
opposite to each of them 

From Berar 13th June 1870. 


11th October 1870. 
22nd October 1870. 
22iul October 1870. 
11th November 1870. 
80th November 1870. 
2nd March 1871. 


The delay waa in a great measure 
caused by the great sickness and the 
many imiiortant matters which conse- 
quently demanded ationtion. 


ports should in thtore be submitted at 
a much earlier date. 


„ Punjab ... ... 11 til October 1870. 

„ Oucih 22nd October 1870. 

Several of these reports wore very British Burmali ... ... 22iul October 1870. 

late in submission. Bengal ... ... 11th November 1870. 

„ N. W. Provinces 80th November 1870. 

„ Central Provinces 2nd March 1871. 

3. Although somewhat earlier of arrival than they were in the year previous, they all, 
with* one exception, came too late to bo of use in the preparation of my general report for 

1869. The year was characterized by unusual sickness; 
The delay was in a great measure cholera, small-pox, and fever were extremely prevalent over 
caused by the great sickness and the portion of the country, and the matters which demand- 

quently demanded attention. ©d investigation were therctore much more numerous and 

imjiortant than ordinary. In estimating the time occupied 
in the preparation and submission of the difibrent reports, regard must be had to the manner 
in which these investigations have been conducted and recorded. For example, the report of 
the Sanitary Commissioner of the Central Provinces did not reach this office till the 2nd of 
March 1871 ; hut it contains the results of a most painstaking enquiry into the great epidemic 
oT cholera from which the people in those provinces suffered so heavily in 1 869, and this 
enquiry was in a great measure conducted during the early part of 1870, in the course of a 
tour through that part of the country which had been chiefly affected. 

4. But while making every allowance on account of the work which attends on the 

proper discharge of the duties of the Sanitary Commissioners, 
It i» VC 17 important that thwe re- jg iudi. 9 pcnsable that their annual reports should be submitted 

at a mud. earlier date than hithertof The Btatistics of sick- 
ness and mortality among the troops and prisoners cannot be 
considered with any degree of satisfaction apart from the history of disease among the 
•pco|fle generally. All the information which can be procured from every source must be 
examined at one and the same time, and the Sanitary Commissioners will therefore, I trust, 
submit their annual reports in future in time to enable me to have the advantjige of studying 
them in connection with the statistics of troops and prisoners, and so to prepare a full and 
complete report for the year regarding all sections of the cominunity. 

5. The division of their reports into certain sections, which I recommended last year, has 

not been followed by all the Sanitary Commissioners, nor, 
No genera^ p^^ha« followed jiag been fully adopted by any of them ; but I shall 

ID ofle repor ». endeavour, as far as possible, to keep to such an arrangement 

in this general review of their contents ; and I would at the same time observe that if some 
such division as I have proposed, or any other which the Government may think best, were 
generally followed by all the local Sanitary Commissioners, it would greatly facilitate reference, 
and thereby materially aid not only in summarizing the facts collected fPom various sources, 
but also in drawing deductions from thorn. v 

6. I shall now proceed to consider the information which these reports contain ais 

Their contents will he eonBidcred regards-— 
under tax headH. 

I. — Vital statistics. 

11.— The history of each of the chief diseases as it affected the several provinces 
during the year. 

III. — ^Tbe meteorology. 

IV. — ^The general condition of the people as influenced by any deficiency in the crops, 

or by the unusually high price of food. 

V. — ^The personal investigations and proceedings of the Sanitary Commissioners. 

VI. — Sanitary progress during the year. , 



112 


GEXEUAL KB VIEW OF TUE AKNTJAL BEPOBT8 


C Appendix A 


7. Althouj^li the Madias and Bombay reports do not properly fall within this review, 

1 shall take advantage of the opportunity of collecting from 
Aiw prominent facu contained in them any iiromincnt facts which illustrate the history of 
i^*tHir!lat»"eJnT&^ disease or the sanitary condition of the people in thoM parts 

of India. 


S. With the exception of u few statements regrarding choieru in some districts^ and these 
vf flf f confessedly iiiac?curate and incomplete^ the Sanitary Com- 

Sectioii . 1 . a iH icB. inissioner for Heng^al gives no vital statistics for his province. 

In liis remarks on this most important cpiestion^ Dr. Smith observes that it. had been intended 

to eommeneo mortuary registration from the 1st of November 
None are avnllab^^^^ the 1809, but that, owiiig to unforeseen ditSoulties, its introduc- 

’ tion was postponed till the Ist July 1870, How far these 

arrangements have actually been carried into effect, I am not aware ; but judging from the very 
imperfect information which is obtainable regarding cholera in the Bcveral districts of the 
Lower Provinces during 1870 and during the past months of tlie current year, it would seem 
that the system, is not yet in good working order. 


9. Bengal Proper is the only province of India from which no statistical information 

regarding the deaths among the people in any part of it 
Th« want of thiy iuforiuntion i« a auriiig the year 1869 can be obtained. In the North-Western 

Provitiocs, the Punjab, Oudh, the Central Provinces, and 
Berar, a general system of mortuary registration has been 
for some time in operation. In British Burmah it has as yet been conhned to 17 towns, but, 
with the single exception of Calcutta, no information can be ol)tRined regarding the number of 
deaths among the people in any part of the Lower Provinces. The want ol' such data is a 
serious loss as regards the mortality attendant on all diseases, but the want is chiefly felt in 
connection with the history and geographical distribution of choleni. If the delta of the 
Ganges the homo of this disease, then every fact connected with its a])pearance wiibini the 
limits of this endemic area, and with its progress beyond these limits, is of the greatest im]>ort- 
ancc. But in truth, without vital statisth^s, the Sanitary Commissioner wants the foundation on 
which all his other work must be built. The HU|>ervi8ion of the registration of deaths amongst 
so large a population, and over so great an area as tliat of the Lower Provinces, is undoubtedly 
no small work, but it is one which is of primary importance and which much demands 
attention. 


10. Tlie registration of deaths in the North-Western Provinces shows that 1860 was a 

year of very unusiml sickness and mortality. All the great 
death— cholera, small-pox, fevers, and bowel mny 
^ ^ * ' plaints — were very prevalent. The comparative results in 

diflerent districts, as shown in the one general table which is given in the body of Ihe report., 
appear to convey a tolerably correct estimate of the relative i)revalence of these diseases ; but 
the mortality must be greatly under-stated, and thousands of deaths must have escaped registra- 
tion. The death-rates vary in different districts from 6’8 per 1,000 in Bustee— a ratio which 
must be the result of very imperfect registration — to 56 per 1,000 in Jhansie, wliere famine 
and terrible sickness told heavily upon the people. The total death-rate of the province is given 
as 17*9. The details which are furnished in Appendix A are manifestly incorrect. The new 
scheme of registration had not llien come into force, and the particulars which have been given ^ 
regarding the causes of death during the year, such as a “ broken heart, " eating mud,'** 
and many others which might be iDsianced, are chiefly valuable as illustrating the necessity of 
a better system. During the last few months the standard forms have been brought into use, 
and the results of each month's registration are regularly published iu the North-Wenttitn 
Provinces Gazette, 


11. In the Punjab, where the importance of a good system of registration has from the 

first attracted the attention which it so justly deserves, the 
111 tho PuTuab they are inore com- details are much more complete and bear the impress of 
acemrac^, evidence o greater accuracy than those of the North-Western Provinces. 

Much still remains to be done before the returns can be 


accepted as embodying more than an approximation to the truth ; but '^lamentably irnper- 
foct" as they are still admitted to be by the Sanitary Commissioner, they are yet of great 
value, not only for the information which they contain regarding tho general histoiy of disease, 
Imt as the basis of more successful results. The death-rate for the province was 26 per 1,000, 
varying from a minimum of 16 to a maximum of B8 in different districts. In the towns, 
the statistics of which, although included in the district tables, are also shown separately, the 
death-rate equalled 35 per 1,000, — a result which points rather to greater accuracy than any 
special mortality. In some of them the death-rate was extremely high. At Uraritsur it was 
69, at Delhi Ifi, ht Sajanpore in the Oeordnsjxire District 80, and at Dera Nanuk in the same 
district 84 ]>6r 1,000. A very important step has been taken in making the heads of famHies 
responsible for reporting all births and deaths. As a eo^|mencement, this rule has been applied 
to only the principal station of each district (excepting Umballa and Abbottabad, which nave 
for the present been omitted) ; but the Sanitary Commissioner recommends that it should be 
gradually extended, as the people come to understand the uses and object of registration, until 
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at last tho whole province is inoluded in its operation. The new standard forms for showing 
the results (»f registration had not been introduood. Some delay had occurred owing to a refer- 
ence on the question of establishment i*equired for the purpose^ but monthly statements in Um 
prescribed form now appear in the local Gazette. The statements which the Sanitary Com- 
missioner has appended to his report afford much information, but it is very desirable that one 
and the same system should be adopted throughout India. Without this comparison is almost 
impossible, and no satis&ctory examination can bo made of the returns from the different pro- 
viiioes without an infinity of labor, which may, to a great extent, be obviated by uniformity. 

12. All tlie data regarding the deaths and causes of deaths in Oiidh <1uring the year 1869 

are contained in one table in the body of the report. Tlie 
The details from Oudh Hre meagre. deaths registered from all causes equalled 16 8 per 1,000, — a 

ratio which, especially in a year of such great sickness, must be much under the truth. In 
different districts it varied from 9*1 to 35*6 per 1,000. The information is very meagre and 
imperfect, nor is mention made of any measures which have been taken with a view of obtain- 
ing more reliable results. With the introduction of the new standard forms, some improvement 
may be expected, but it does not appear whether arrangements have yet been made to adopt 
these forms or not. As yet no monthly statements have appeared in the local Gazette, in con- 
formity with the instructions which have been issued by the Government of India. 

13. In the Central Provinces the jiroportiou of the population under systematic registra- 

tion in 1869 was much the same as in the year previous; but 
In the Central Provincei, aa In the when cholcra became prevalent, it was extended to the whole 
attention^*"*^^*^^*^*^ ^ people, with the exception of those in the feudatory- 

ships and zemindarees which are not under the direct adminis- 
tration of the Government. It thus happens that while the information rtigarding tho other 
great causes of deaths refer to 4,862,516, tho details regarding cholera include 6,879,738. 
With tho commencement of 1870, the new forms have been brought inbi use, and tho whole of 
the inhabitants, with the exception of tiiosc in the zemindarees and in some of the more distant 
villages of the wilder districts, have been embraced in the registration. Dr. Townsend^s mor- 
tuary tables for the year, although still confcsstidly imperfect, afford very valuable information 
and evince the care and attention which, in the Central Provinces ns in the Punjab, have been 
bestowed on Ihe subject of registration. The total death-rate for the province on the deaths 
registered was 35-9, varying from a minimum of 11*6 in the district of Seroncha to 63*1 in 
the district of Jubbiil pore. In many of the towns the loss of life was terrible. In twenty- 
three of ihe foriy-hve, regarding which particulars are given separately, the ratio was over 
40 per 1,000. In fifteen of the twcnty-thrcc, it was over 50, and these 6ftecn again contain 
instances of mortality rising to 60, 70, 80, 90, 100, and in tho case of Jubbulpore to 123 per 
1 , 000 . 

14. Berar was taken from the Central Provinces and plotied under a separate Sanitary 

Commissioner only on tho 2nd of April 1870. The population 
Berar wag not pUo^ under a gepn- under registration in 1869 amounted to 2,074,614, or nearly 
mo ’’ »3 per cent, of tho whole people of the province. The regie- 

tcr^ deaths give a ratio of 22*8 per 1,000 of the population. 
In the district of Woon it was only 14 9, in Oomraotee 30*4, and between these extremes there 
were varying rates of mortality. The standard forms, it is noted, were to have been brought 
into use in 1870. It is very desirable that the monthly results should be publislieii for general 
information. In the absence of any local Gazette, the statement might conveniently appear in 
the Gazette of the Central Provinces. 

• 15. In British Burmah the registration of vital statistics had been introduced into only 

17 towns; but from the 1st July 1870, a system based on 
111 Britigh that laid down by the Supreme Government for tlio whole 

of India was to come into force. The (duel Commissioner 
trusted that, with care and attention on the part of District Officers, statistics for the whole 
province would thereafter be obtained. 

16. The statements from Mysore relate to the official year 1869-70, and cannot, there- 
fore, be compared with those of the other provinces which 
Tho returng from Mygore being: for embrace the year 1869. Moreover, the death-rate of about 
witl/tbo^'otho^* compara e ^ 1,000 which these statements show, as the Chief Com- 

missioner remarks, cannot but be regarded as much too favor- 
able, and many deaths must have been left unreported. From the 1st July 1870, the new 
system of rof^istration was to be introduced, and it was hoped that more accfirate results would 
then be obtained. The total population of Mysore, it may be noted, is stated to be 4,056,766, 
of which tbe details are as follows 


Europeans 
Eurasians 
Native Christians 
Mahomedans. . . 
Hindoos 

Budhists and Jains 


Total 


4,151 

2,855 

8,180 

189,272 

3,839,679 

12,623 

4,056,766 


E I 
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17. The total population of the Madras Presidency is eetimatod at 26^007^021^ and of 
, « 1 these 24^633,127 had been included in the registration, the 
Regigtratioi^ln^MftdrM^^ I om jr difference representing zerniudartHi^ tracts and remote villages 

from which it had not been found practicable to obtain 
returns. The returns show a total mortality of 18*3 i>er 1,000, but, as the Sanitary Commis- 
sioner remarks, the deaths are in all probability much under-stated. The ratios vary in different 
districts from 9*8 to 24 per 1,000. fVom the Isl July 1870 tlie standard forms were to be 
employed. 

The population under the Government of Bombay in I860 is estimated at 13,001,863. 
A general statement is given for the jear, and details regarding ibe civil population of each 
Colleeiorate. The total death-rate is estimated at 20*4 per 1,000. It does not appear what 
orders have been issued regarding the adoption of the new forms, but the Sanitary Commis- 
sioner observes that the attempt to obtain information regarding the causes of death, in even 
the most simple form, had hitlierto failed ; and it was feared that a general classification such 
as that adopted in the new statements, which is somewliat more com^dicatod than that hitherto 
in use, could not he followed with accuracy. 

The general mortuaiy BtaUjtics of 18 , Ja the annexed statement, the general results of 

Hhown iiahc nnnoi^ mortuary registration are shown throughout British India 

Statewent showing the number of deaths registered in the various Provinees of British India 

during the gear 1869. 
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19. The returns are still loo imperfect to admit of any satisfactory analysis of their 

contents beyond what is here exhibited. The relative mor- 
Tiif HtaUrttuH arc not yet aiifflciently (ality among tlio i*ural HS compared with the town population, 

the comparative death-rates at different ages and among the 
two si?xeB, as well as the proportion due to particular months and seasons, are all questions* of 
\orv great interest, but no correct data are yet available for their consideration. It will b(i 
observed that the highest mortality 85*9 per 1,000 occurred in the Central Provinces, where tlui 
great epidemics of the year sufficiently account for the results. Next follows British Burmab, 
with a death-rate of 29 per 1,000, but the returns arc collected from a very limited portion of the 
l»opMlalion, In the Punjab the ratio was 20, and in the other provinces it varied from 22*H 
in Berar to 10*8 in Oudh. Judging from the very unhealthy character of the year, the deaths 
in tin* North-Western Provinces, in Oudh, and also in Madras and Bombay, would appeal* to 
1)0 mneb under-stated. As most of the Sanitary Commissioners remark, the errors in the 
registers are errors of omission, and had all the deaths been entered, the ratio for all the 
provinoos would doubtless have been more or less in excess of those which are here represented. 

*20. No mcntjpn has yet been made of the registration of births. In several of the 

provinces, and especially in the Punjab, the Central Prov- 
I'hV if ^ristvHtioji of birU)i», though inces and Olidh, attempts Have been made to collect data on 
m ^ Proviucw. important point ; but the difficulties which attend such 
'** '‘^'' * * an attempt are very much greater even than those connected 

with the rcgisl ration of deaths, and the results as yet are very imperfect. 

21 . On a review of all that has as yet been done to introduce a general system of regis- 
^ tration among the people of India, it must ho admitted that 

rinindiiiiijr uhe great difficult ies |he results of 1869, imperfect as they are, contain most 

c~: jmpoi^ut information, anS encouraj^ the hope ^nt t^y - JUl 
t'omnuiue year by year improve and increase in value. The difficulties 

which* have to be contended with in carrying out any such 
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system in India are but little understood and appreciated by those who have Imd no 
experience of the country, and whose ideas of registration are derived from what lias 
been done in Great Britain. ‘ The vast area embroeed in each province, the millions of 
people to be included in the registration, the fact that in many districts, each of whi<;h 
is larger than a county of England, and many of them as large as several countios 
put together, there is generally but one educated medical officer who could acciiraliily 
certify to the cause of death in any case, and the want of proj^er machinery (or 
registration are all obstacles of no small magnitude; and regarding what has been cfltMfted in 
relation to these difficulties, I am rather astonished at what has been done than disnp])ointed 
at the errors and omissions. The system is yet in its infancy; it is new to the ix'ople," and, 
until they in some degree understand its aim and objects, they will not render that willing 
assistance which is indispensable to its success. The special attention of the Sanitary Commis- 
sioner in every province should be devoted to registration — it is, as 1 may say, the backbone 
of their work — and, where it is neglected, the sanitary condition of the j)euplc can never 
improve and flourish. When the results of registration for 1870 come io be reviewed, it is, 
therefore, to be hoped that no province will bo found without its vital statistics collected and 
compiled with the greatest care, and that all the Sanitary Commissioners will evince the same 
appreciation of the value of mortuary registration as has been shown by Dr. DeR(?nzy in the 
Punjab, and by Dr. Townsend in the Central Provinces. 

2^^. 1 shall now pass to a consideration of the diseases which chiefly contributed to the 

mortality of the year, and of these the first on the list, though 
SscTioK 11. not the most destructive in all the provinces, is cliolera. In 

Hiitory of diMasen daring nearly all of them cholera was extremely and unusually preva- 

lent, and it would be impossible within the limits of any 
Cholera WM very provalcMt in 1869, general review to enter fully into the history of this vast 

epidemic. Its main features have already been discussed by 
Dr. Brydcn, in connection with the views which he has expressed in his work on cholera — 
its geographical distribution and relation to natural influences. I shall only attempt t<» 
state shortly the most important facts which have been recortled by the Sanitary Commission- 
ers in their respective reports, and shall then consider the opinions which they have based u}>i>ii 
them. My object is not to urge any particular views with regard to the disease, but merely 
to examine the evidence which has been adduced, and to ascertain how far any of the 
theoretical oninions, which have been advanced in explanation of the facts of the ci>idemic, 
are supportecl by this evidence. 

23. As deaths were not registered in Bengal during 1809, no precise information can be. 

obtained regarding the diseaso. The Sanitaiy Commissioner 
Vcrj^ttle information m ^ be bftd summarized all the data which he could procure, but from 
^ several distncts no reports were received, and in none ot them 

have the facts been so fully and carefully recorded ns to embody any connected and complete 
history of the disease throughout the year. Without registration no suiih data can be obtained. 
So far as can be judged from the statements of the Civil Surgeons, cholera was severe in tin* 
Bhaiigulporc, Monghyr, Oya, Patna, Sarun, Tirhooi, and Chumparun Districts of Behar, and 
also in Assam. Some few instances are given in which the disease appears to have been spread 
by human intercourse, but the Sanitary Commissioner docs not incline to the opinion that this 
was the agency by moans of which it was disseminated. It may he asked,^^ ho observes 
(page 43), could quarantine operations of the most complete and perfect description have put 
a stop to the spread of cholera during the past year? I believe it would have failed to do so, 
because there is much evidence to show that the disease appeared simultaneously and indepen- 
dently in many places; because, in a large numlier of such instances, although special cn(|uirics 
were instituted on the subject, importation could not by any means be traced ; because in certain 
localities free communication with infected places went on without any manifestation of the 
disease occurring; and laitUy, because its often sudden and simultaneous disappearance over 
broad tracts of country tends to prove its dependence on influences far other than those of mere 
human agency.^^ Within the endemic limits of cholera, any investigation into the share 
which human intercourse may have in spreading the disease is beset with peculiar difficulties ; 
but such facts os Dr. Smith here records are of great importance in the en(|uiry and arc well 


worthy of being recorded in detail. Without specific evidence as to dates and places, and the 
number of cases or of deaths, it is impossible to form any correct opinion with regard to them. 
No map has been furnished with this report to illustrate the distribution and comparative inci- 
dence of cholera in different parts of Bengal, but, in the absence of any statistics for the pro- 
vince, it could not well have been prepared in such a way as to be of any real value. 

2 t. In the North-Western Provinces the mortality from cholera was very heavy. No 

less than (19,542 deaths are recorded under this head, or 2*3 iicr 
In th« North- WestoTO^v^ j qqq f population. The disease was, however, by no 

movtiiliiy from cholera was very heavy. * ii‘ ^ j* i. 'l. j j mv i- j. a x* t ii / 

means ecjually distributed. The districis of Lullutpore, 
(xhazee))ore, Jaloun, Azimgurh, Jhaneic, Mirzapore, Benares, Goruckporc, Humeerpore, and 
Bustee sufi'ered most, the ratio varying from 10*9 in the first of them to 8*0 in the last. From 
three districts — Kumaon, Gurhwal, and Turaie — ^no deaths from cholera were reported. In 
fouriiH}!) of them the mortality from this cause was under 1 per 1,000, and in the remaining 
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eight it was from 1*3 to 2-8 per 1,000. In eighteen out of the thirty*five districts of the 
nvovinoe, deaths from cholera were recorded in every mouth of the year. The statistios regard* 
ing the Police, the accuracy of which can be relied on, show that the force suffered moat in 
those districts in which the mortality among the general population has been recorded at the 
highest,— evidence which, as the Sanitary Commissioner's remarks show, that, although the 
records of the general registration are inaccurate as regards the actual number of deaths, they 
are not altogether valueless, and contain a fair estimate of the relative incidence of the 
disease in different parts of ^e country. No map accompanies Dr. Planck's report. 

25, With the exception of Muzuffergurh, every one of the thirty- two distiicts in the 

Punjab suShred from cholera, but the severity of the disease 
severity of tho diewie iu the cjoufined to a few places. In twenty-one of the districts 

unjii wttticon n uu ow p ttcog. mortality from this cause did not exceed 0*10 per 1,000. 

In seven of them it was above 0*1 0 , but under 1*0 per 1 ,000. In the Kohat District it was 3*02, 
in Uinritsur 4*33, and in Peshawur 5*99, per 1,000, On these last three the chief violence of 
the epidemic fell ; but even this does not show the remarkable localization of the severity of the 
outbreak, for the mortality, although shown for the districts as a whole, really fell chiefly, and 
in the case of Umvitsur almost entirely, on the capital city : the rural population suffered little. 
Thus, in the Peshawur District as a whole, there were 2,985 deaths from cholera reported, but of 
Iheso 1,480 occurred in the city. In the Umritsur District, out of 3,608 deaths, 3,041 were in 
the city. In the Kohat District, out of 508 deaths, 328 took place iu the city and cantonment. 
Of the total of 0,258 deaths from cholera, it thus appears that no less than 7,101 occurred 
among the people of these thme districts, and of these again 4,849, or nearly five-sevenths, occur- 
red among the people of the three cities. Some particulars are given regarding the outbreaks at 
these places, and also regarding the disease as it appeared at Lahore, Goordaspore, Jullundur, 
Hissar, Sirsa, Siibathoo, Kawul Pindee, and Buunoo. To attempt to state even the main facts 
regarding its history in all these districts would be to recapitulate much of what Dr. DeRenzy 
has already so well described. Some of them must, however, be considered when 1 come to 
discuss the opinions which he lias expressed with regard to them. Two maps illustrate the 
re[)ort— one showing the relative prevalence of cholera for the whole province, and the other 
the details regarding the epidemic in the Peshawur valley. 

26. It appears from the general table already given that in Oudh 23,134 persons died of 

cholera during the year 1860, or a ratio of 2*0 per 1 , 000 . 
Parttoula^regtr^g^the choto^ in disease was epidemic over nearly tho whole province, but 

no particulars arc given beyond the data which appear in the 
general table. The deatlis varied from 0*09 per 1,000 in the Kheree District to 6*1 in Rac 
Bareilly, No map aocompanies the report, nor is there any record of the number of deaths 
which occurred in each mouth ; but this last information was subsequently supplied at my re- 
(piest, and a table embodying it ap{)eared in my annual report for 1869. There was a marked 
persistence of the disease throughout the province, especially in the districts of Fyzabad, Sul- 
tanjKire, Scehipore, and Pertabgurh. 

27. The epidemic iu the Central Provinces was made the subject of a roost painstaking 

and careful encpiiry ; great part of the country which chiefly 
AveryfulUccounUjf the history^ suffered was visited by Dr. Townsend, and tho fects investi- 

been given by Dr. Townaend. gated on the spot. Out of a population of 6,879,738 to 

which the registration of the mortality from cholera was spe- 
cifdly extended, 57,070 deatlis from this disease were recorded (Table No. 20 ). As shown in 
Table No. 18, out of a more limited pojmlation of 4,862,516, the deaths were 61,387, or 10*6 
per 1 , 000 . The severity of the disease fell chiefly on the people iu the Mundla, Saugor, 
Dumoh, Belaspore, Raepore, and Nursingpore Districts, in which the mortality it occasioned 
varied from 2L3 in the first to 10*4 in the last. In Seroncfia no deaths were reported. In the 
remaining twelve districts the ratio of loss from cholera was from 9*9 in Wurdah to 0*4 in 
Chindwarra. In the town of Mundla the cholera death-rate was no less than 53 * 2 , iu Raepore 
it was 34*2. Many other towns suffered severely. From these facts it will be seen that the 
disease was both wide-spread and very fatal, — very much more so than in any of the other pro- 
vinces. In 1868 it had also been severe in the Central Provinces, hut the area over which it 
then appeared was more confined, and the deaths numbered only 10,400 as compared with 
57,079 iu 1869. The excessive mortality in these two years may again be contrasted witli the 
singular immunity which the |)eopIe have enjoyed in 1870, when, throughout the whole pro- 
vince, only 120 deaths from cholera liave been registered. The details of certain outbreaks 
which are given by Di*. Townsend are of much interest. A map accompanies the report, and is 
of great assistance in studying tho incidence and progress of the epidemic. 

28. In Berar 10,047 deaths were ascribed to cholera during 1866, or 23*1 per cent, of the 

- „ .... total mortality. The ratio of Toss varied in the districts from 

In Be»r very 4 . 5 , ^ g.yg j qqq Oomraottee j ill the cities 

from 2*1 in Bassim to 8*4 in Akolah. The epidemic was very 
generally diffu^ throughout the whole province, but no very excessive mortality appears to 
have occurred in any one place. The Sanitary Commissioner, as I have already stated did not 
assume charge till April 1870, and has been unable fully to detail the history of the outbreak..,^ 
or to supply any map in illustration of his report. 
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29. As the statistios in British Burmah were confined to 17 towns^ the information 
. TCffarding the general Jiistory of the disease throughout the 
° only toiT province is incomplete. In all but four of them deaths were 

attributed to cholera, and in Akyab there was a severe out- 
break to which 700 deaths were supposed to be due. No map accompanies the report. 

80. In the annexed statement the extent of the mortality from cholera in each province 

for each month of 1869 has been entered, and, for the purpose 
chS ‘in °f oompari'on. the retame from Madw and Bombay have 
each of the provinces. been included. In the report of the Sanitary Commis- 

sioner for Bombay I have been unable to find a full detail of 
the deaths by months, but at page 197 he writes : — The season of greatest prevalence of 
cholera in 1809 was during the three months — May, June and July — during which consider- 
ably more than half the total fatal cases of the whole year oocurred. The greatest number of 
reported deaths is in July, but the difference is trifling, the figures for the three months being 
9,679, 9,525, and 9,764, respectively. December shows the lowest figure — 275.” In Madras 
the first maximum was in July, the disease then declined till October. In November it again 
rose, and in December it was nearlv us fatal as it had been in July. In the North-Western 
Provinces and also in the Punjab the highest point was reached in August; till thou it had 
gnwlually ascended, and from then it gradually diminished. In Oudh there was a first decided 
rise in June, a lull in July, and then a higher rise than ever in August. In the Central 
Provinces the mortality from cholera gradually rose during the first five months of the year. 
In Juno the deaths were nearly twice as numerous as in any other month, and then they 
steadily declined. 

Statement showing the deaths from Cholera registered in the different Provinces in each 

month of 1869. 


PaOVINOB. 

1 

1 

1 

March. 

licuKAl Proper 

1 

No statlilics. 


North-Western Proviiioes 

101 

216 

1,281 

Piitijab 

18 

82 

o: 

Oudh 

327 

177 

OHO 

(Viitral Provluvoa 

70 

134 

740 

llcror 

10 

70 

130 

British Bunuah 

No s<.aU 

sticH for 

months. 

Madras 

175 

203 

476 

llotnbsy 

|No stati 

sties for 

|moiitlis. 


216 1,281 3,148 4,637 11.384 14,338 21,002 0.800 4,318 

82 a: 76 141 104 707 3,238 2.381 2,033 

177 OHO 2,014 3,304 4,140 8,64H 4,238 1,723 1,821 

134 740 I 1,837 0,700 82.R23 12,077 7,080 2,127 381 

70 139 1,700 ' 1,3H5 { 770 3,0^17 2,018 HVR 104 




1 

s 

£ 


6,800 

4,318 

2.301 

2,033 

1,728 

1,621 

2,127 

381 

HIR 

164 

2,424 

1,007 


0 87,078 

118 10,047 


477 2,875 8,028 3,100 2,424 I 1,007 2,108 4^007 23,072 


* These toiAlE do not In All coEOE Mrroe with thcjfia i^ven In iho ppevionE statement ; hut as the object of this Table Is to illustrato ihi: 
tfomparntlve monthlj Incidunvo of the disowKi, the diaorepancios are of Uttle consequence. 

61. I shall now proceed to discuss the opiutous which have been expressed by the 

different Sanitary Commissioners with regard to this great 
Tho opitiioui of the Sanitary Com- epidemic as it affected their respective provinces. The data 
imaftou^ of from Bengal are so imiierfect that no satisfactory conclusions 

aro chiefly negative. Cttu be drawn from them. Dr. Smithes views have alroaily 

been cited in connection with the few facts which have been 
recordedi and no further reference need, therefore, ho made to the disease as it appeared in this 
portion of the country. Taking the statistics of tho North-Western Provinces for 1869, and 
considering the persistence with which cholera showed itself, appearing in not a few of the 
districts in every month, and in others in nearly every month of the year. Dr. Planck is 
inclined to believe that cholera is always to be found in some part or other of almost every 
district from one yearns end to tho other” (page 8). In the eastern districts especially the 
general opinion seems to be that the disease is endemic, and the Sanitary Commissioner thinks 
it not unjust to suppose that the permanent home of cholera is extending from east to west, 
and that, consequently, the people of the North-Western Provinces are more and more likely 
to have the disease amongst them in an epidemic form in coming years. That the rapid 
means of communication now in existence are likely to in^nrease this teadenc)r,” he adds, I 
think there can be no doubt.^^ With regard to the first of tliese statements, it is difficult to 
form any correct opinion, because there is no doubt that verv many of the deaths which are 
ascribed to cholei*a, especially in non-epidemic years, are really due to other diseases, Buoh as 
bilious fevers. The second remark would seem to imply that Dr. Planck believes in human 
intercourse as the chief means of spreading cholera; but the facts which he has recorded 
regarding the epidemic in the North-Western Provinces during 1869 do not tend to this con- 
clusion. Seven instances only are cited in which it was attributed to importation (paragraph 
35) . In all other districts, either satisfactory evidence of its importation is said to be wanting, 
or its importation denied.^' As regards the spread of the disease by personal intercourse,” 

P 1 
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ke continues, " and the danjgrer to frienda or other pertona attending^ on oholera caaea, the 
evidenoe ia re-assuring. With the exception of Meerut and Booluudshubur, the evidence from 
all the districts is^ that no facts have come to notice showing that the disease has been so spread, 
or that any unusual danger attends the ministering to cholera patients.^^ His general opinion 
regarding the epidemic is thus recorded : — Concerning the cause of cholera, or the mode of its 
distribution, nothing definite, so far as 1 know, lias been recorded ia the past year ; even the 
belief that cholera is distributed by means of the water-supply has been, 1 think, a little 
disturbed by a record of tbo fact that wherever cholera prevailed, those attacked and those 
who csc*a]>ed drank from ihe same wells/^ These conclusions are of only a negative charaoter, 
but it is very much better to confess ignorance than to advance theoretical opinions which 
(cannot be substantiated by facts. It appears to me that in any future epidemic very searching 
investi^tion should be maile into its history. It would be quite impossible for the Sanitary 
CommisBioner to visit more than a very smdl iKirtion of the province during any one season, 
—lor the great mass of information regarding the disease, ho must be dependent on bis mor- 
tuary statistics and tlie reports of the Civil Burgeons ; but if one district or even a part of a 
district in which cholera had been most prevalent and fatal in 18611 had been selected for 
cai^ful enquiry in the cold weather of 1869-70, much valuable information might have been 
obtained. Dr. Planck is of opinion that the great measure required for the prevention of 
cholera is the improved sanitation of the provinoe generally, and eBpectully of the prineipal 
centres of population, and of the soundncBs of tliis conclusion tbere can I>e little doubt. 

Dr. DeBeuzy's views as to the mode in which cholera is spread over any province, 
and tlie medium through which it generally attars a oom- 
Thc opinions of the Bnniinry Com- munity with Htieeial violence, arc very decided. At page 101 
SSr of hiH rciK.rt he with wferenoe to the first of these 

(piostions, a humid atmosphere is as incapable of transport- 
ing the cholera vims from place to place us it was of transporting the potatoe from its original 
habitat to Ireland, the cinchona to Darjeeling, or the tea-])lant to our own Kangra Valley. 
In these coses human agency was indispensable to the transfer ; it is equally so in the case of 
the cholera virus.^^ On the second point he writes (page 1.04*) when it was demonstrated 
in London that of all tlie conditions which favor the propagation of cholera, viz,, exposure 
to iufe(!tion, bad drains, crowding and defective ventilation, povertjr, and the unclean habits 
which too often attend it, low damp residence, imperfect medical relief, and water tainted with 
cholera discharges — ^the most influential was cholera-tainted water, it was practically established 
that the same relative imjiortance would attach to this condition in all other parts of the world.'^ 
Dr. DeRenzy, in fact, adopts Dr. Snow^s water theory, that the cholera poison is swallowed 
and acts directly on the mucous membrane of the intestines ; is at the same time re-produced 
in the intestinal (oinal and passes out much increased in the discharges; and that these dis- 
charges afterwards in various ways, but chiefly by becoming mixed with the drinking water 
in rivers or wells, reach the alimentary canals of other persons and produce the like disease 
in tbem.^^ 


88. I cannot admit the accuracy of Dr. DeRenzy^s statement when he asseris tliat in 

London the spread of cholera was demonstrated to have been 
llU opinion that cbolcni ww im- deiwndcnt on choUra-tainUd water, but it is not my purpose 

enter into any ^neral disrassion replying this or any 
other f)Oint connected with the disease. 1 shall merely consi- 
der how far the two decided opinions which he has advanced arc supported by the history of the 
epidemic as it appeared in the Punjab in 1860. And first as to human intercourse. Nei|ilier 
as regards the city or jail of Umritsur is there any evidence of im|)ortation. The prisoners 
Lad been carefully guarded Iiy quarantine, and their employment outside the wall discontinued.^" 
The fact that six of the men who were attacked had been em])loyed in making hempen string, 
suggested to the Sanitary Commissioner the probability of the virus being imported in the 
hemp, but there was no clear evidence to shoV that the hemp came from infected persons."" 
It is stated generally that the villages in the neighbourhood of Umritsur seemed to be liable to 
attack in the ratio of their proximity to, and facilities of communication with, the city. At 
Lahore the first case occurred at the Railway station in a traveller just arrived from 
Umritsur, and the disease was for some time confined to the Sultan Serai or resi-house^a 


place where travellers from all parts put u]>— and in the Changer Mohulla.^" In none of the 
other districts, regarding which any particulars are given— Goor^spore, Jullundur, Ooorgaon, 
Hissar, Sirsa, Ran(.ul Piiidee, and Peshawur, all of which suffered more or less from cholera— is 
there the smallest evidence to sliow that the disease had been imported, nor ore even such 
general statements made as those above <|iioted which would lead to the suspicion that such bad 
l^en the ease. As regards Peshawur, it is certainly noted that there had been a brisk grain 
trade, and that, therefore, more than tlie usual intercourse with Umritsur had taken place, but 
such vague evidence is of little value. 

84. Dr. Ince, who, under Dr. DeRenxy's direetion, made special enquiry into the 

circumstances conneoted with the spread of the disease through- 
Dr. loM, wbo a ipsctal onquicy out the Pesliawnr valley, states that— in 17 towns and 

villagstoutofthe 888 whioh Ue iujp^, tfce first ohoWro 
ww chiefly .prwd by baimn ngcury. ease WM Mud to have beeo unpovtod from a previously’ infeoted 

locality." " Tliore is strong reason to conclude/' he states^ 
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that| like the sabile poisons of small-pox and scarlet fever, cholera may be conveyed frum 
place to place in the clothes or in the bodies of those. who have heen exposed to it but the 
fj^neral conclusions which he formed as the result of his enquiry do not seem to jioint to the 
&lief that such human agency is the ordinary medium l>y which it is disseminated ; for, 
immediately preceding the passage which I have just quoted, he writes — 

As to the cause of cholera, it is probably a specific poison, allied in its nature and origin 
to that of malarious fever. It is not known how it is generated, but the influence of heat and 
light and moisture, the presence of organic matter in process of decay, and especially the 
existence of some peculiar condition of the air, chemical, electrical or otherwise, are probably 
more or less essential to its production, and tiie nature of the soil, the proximity of sub-soil 
water, and the t>reseucc or abduce of trees, may also have some influence on the process. When 
developed, it seems to pervade the air as an unseen smoke or vapour ; but the usual results of 
moving troops and prisoners from their barracks would ap])ear to indicate that its diffusion 
is limited, and it is also probable that it gravitates being most ubundant in the lower strata 
of the atmosphere, or those nearest the surface of the ground. It also seems that it may be 
absorbed by water which, as is probably the case with marsh miasm, may thus become tbe 
medium of its propagation.^' 

And immediately afterwards he adds — 

Some believe that tlie poison has the jiower of multiplying itself in the human body 
like tlio other reoognixed zymotic poisons, ns those of measles and small-pox, and, therefore, 
that the disease may be communicated to others either by touching f he ywiticnl, or by inhaling 
or imbibing the exhalations or excretions of his l)ody. This ojiinion, however, is rendered 
doubtful by the rareness with which those attending cholera patients are affected ; oven in 
cases whore they are attacked, it is equally probable that both patient and attendant were 
infected from a common source, either by breathing the same vitiated air, or drinking the same 
contaminated water. * * * During the epidemic at Peshawur there 

was a nnwre or less universal feeling of malaise amongst tlie residents. Although not (ixaetly 
ill, most people felt that there was something wrong ; this was probably <lue to tbe intensity 
of the cholera poison which was then pervading the air." 

86. I have quoted these passages at length, because the cjiidemic was very severe in the 

Pcshawur valley, and this was the only portion of the Punjab 
The evidence throughout the Ihuyab which, so far as I am aware, any special investigation was 

thatttlo^dU^ w .pretd! instituted into the history of the disease. The f^ts whicli 

Dr. Ince has recorded, and the conclusions which be has 
drawn from them, do not favor the opinion that the cholera was s])rea(l hy human agency. 
The first stalcment appended to his siiecial report shows that, out of 185 villages attacked, 
the date on which the first case appeared was in P2B of them between the 9th and 27th of 
September — the very time when the c])idemie was most severe in the city and cantonment. The 
facts which have been recorded regarding the 6])rea(l of cholera in the Punjab during JBOi), (!cr- 
tainly do not favor the idea that it was diffused by persons coming from infected localities. 'I'bc 
disease was widely diffustnl tbronghout the province, in all 9,258 deaths were registered as 
having been due to it. If 60 per cent, of rotv.>verics be accepted as tbe ordinary result, it 
follows that nearly 20,000 jiersons must have been attacked. Many hundreds of villages must 
have suflered, ana yet the evidence of importation may be said to be almost nil. The diflicnl- 
ties of obtaining accurate data regarding Native communities arc doubtless very great, and, 
as Dr. DeUenzy remarks, 'failure to cstaklisli an affirmative does not prove a negative." But 
fgiy opinion which does not rest on a solid basis of well ascertained facts is no better than a 
theory, and it cannot certainly be affirmed with I'cference to the recorded history of cholera 
Uiroiighout the Punjab in 1869, that human agency was indispensable for its diffusion. 

86, It will not, I trust, be imagined that, in making these remarks, I am arguing 

against the views of those who believe that human agency 
Tlio influence ol* human intercourse jg the only or the chief means of spreading cholera. My 
toinvwtmation.”^ requiroB much fur- as 1 havo already staled, is merely to isifi the evidence, 

^ ^ ' and sec how fur it bears out the opinions which have been 


advanced. I am quite prepared to accept any conclusions which may hereafter Ije satisfactorily 
proved, but this is one of those important questions which requires very eai-eful investigation 
before any answer can yet be given to it. Is human agency the great mcHlium by wdiieli 
cholera is diffused over India ? This is the point which has to be determined, and it is to be 
settled not by any mere theoretical considerations or foregone conclusions, but by a patient and 
painstaking investigation into tbe facts of every epidemic as it comc» under observation. 

87. The water theory, us originally projmuuded by Dr. Snow, has attracted much attention 

and found many supixirters in lilngland. In Dr. DeRenzy's 
. . Thero is no ovideaeo to show that the opinion it explains all the phenomena of the epidemic of 1 869 
U (Violence ^ the epidemic at in tbe Punjab, and it is, therefore, of great importance to test 

with Oholm discharges. how far this opinion is r^lly borne out by the evidence. 


violence ^ the epidemic at Umriteur Punjab, and it is, therefore, of great importance to test 

with Oholm discharges. how far this opinion is r^lly borne out by the evidence. 

The only places in the province which sufFered with any great 
violence were, as baa been already ahown, Dmritsur, Pesbawur, and Kobat. Is there good 
reason to suppose that this violence was due to the fact that the water hod been tainted with 
cholera discharges ? The water at Umritsiir is very impure, but there arc no data regarding 
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the gieat epidemic in that city which eubetantiate the opinion that impure water was the one 
of the many insanitary conditions under which the people live which governed the violence of 
the ^sease. We have the two facts— an impure water-supply and a high death-rate from 
cholera^— bjut there is no reason to supj^se that the one was the only, or even the chief, cause 
of the other. There is no reason to believe that the water of Umritsur is more impure than 
that of Native cities generally. The wells at Lahore, for example, are by no means pure ; on 
the contrary, the Sanitary Commissioner states that they are, as a rule, much expos^ to 
pollution,^^ and yet in Lahore, although the disease appeared, the mortality which it occasioned 
equalled only 2*48 per 1,000, whereas at Umritsur it was 22'71, or nearly ten times as great. 
If the inhabitants of one particular quarter of the town of Umritsur or those using any 
particular water-supply— and it is worthy of notice that there are no less than 1,025 wells 
within the city— had suffered first or more severely, there would be some ground for believing 
that the impurity of the one caused the epidemic violence of the other. But this is the very 
reverse of what occurred. The first authentic case was observed on the 27th May. ‘'After 
the 27th May,^^ writes the Sanitary Commissioner, "cases were of almost daily occurrence at 

Umritsur, but they were not numerous in any one place. * * * * 

****#*##* 

* * Tlie disease was confined to no particular quarter, but isolated eases occurred in all 

directions. * * From the Ist August the disease was universally diffused.^' But even if 

it be admitted that the violence of the outbreak at Umritsur was due to the impurity of the 
wells, it by no means follows that the result was caused by the presence in this water of any 
special virus derived from cholera evacuations. 

88. Bcibre considering the water theory in its application to Peshawur, some notice may 

r * 1 ^ ^ 1 be taken of the outbreak in the Lunatic Asylum at Lahore, 

with the outbreak of cliolera among Ur. DeAonzy explains its occurrence on the supposition that 
the luiintira in the Lahore Asylum, as the saud which had becTi used for filtering the water drunk 
locoidtHi by the Sanitaiy Commissioner, lunatics had been taken from a hole a few hundred 

as )een ca e< iij quos lou. yards from the Asylum in which he found human and other 

excrement. " According to the standing rules of the Asylum/^ he says, "the filtering sand is 
changed every Saturday. According to rule the sand would have been changed on Saturday, 
the 4th Se])tember. There is a strong probability that the sand taken from the hole already 
mentioned was that used on this occasion. The epidemic exploded next day at 4 p. 
Now, even if this statement be admitted as absolutely correct, it still falls very far short 
of proving that the outbreak was due to the use of water containing cholera discharges ; 
but as a matter of fact the whole circumstances were carefully investigated by the Civil 
Surgeon and the visitors of the institution, and the conclusion at which they arrived was to the 
eflect that the sand used for filtering on the day in question had not been taken from this hole ; 
that, on the contrary, it was part of the very same supply which had been used for some time 
previous without any ill effects, and which continued to be used after the outbreak ceased. In 
their opinion there was no reason to suspect that the locality from which this sand had been 
taken had been defiled, nor was there any ground for concluding that the use oi' this sand has 
been in the smallest degree cormectod with the severe outbreak of cholera among the lunatics. I 
liave no intention of judging which is the correct version of the story, but the objections which 
were made both by the Civil Surgeon and the visitors to Dr. Dclienzy^s statement of the facts 
of the ease ought to have been mentioned. It is of the utmost importance that every assciliion 
on a mutter of fact should be thoroughly tested before it is accepted as coiToct, and that any 
doubts which have been expressed, especially when they come from such competent authority ^ 
they did in this instance, should be recorded. 

89. The circumstances connected with the outbreak at Peshawur have been already fully 

discussed in my annual report for 1869, and no new facts 
have been recorded by Dr. Dellenzy which induce me in any 
degree to alter the opinions which are there expressed. The 

main water-supply of the city and cantonment, flowing as it does in an open channel, is pecu- 
liarly liable to pollution. Hero again, as in the case of Umritsur, we have an impure water 
associated with a severe outburst of cholera, but there is no evidence to show that they stood in the 
relation of cause and efiect. Indeed, there are certain facts which favor the opposite conclusion. 
The main water-supply, as I have just stated, is the small stream which runs through the can- 
tonment, and which is very liable to defilement; but the water from Maokesou^s well is of good 
quality, and from this was obtained what was required both for the Royal Artillery and the 
104th Regiment, lue 36th Regiment drank of the stream water, and yet they did not suffer 
more than the wing of the 104th, which remained in the cantonment after the other wing left 
and drank of the well water. Dr. DeRenzy attempts to meet this difficulty by saying that the 
troop, who were supposed to be supplied from the well, may really have obtained their water 
from the stream, for the water-carriers must naturally prefer to fill tneir musaucis in the easiest 
manner possible. When at Peshawur 1 made special enquiries on this point, and was assured 
on the best authojpty that the supply both for tiie Artillery and the 104th was very carefully 
taken from Malke^n’s well. The water theory fdtogether fails to account for the facts— *4he 
escape of the left; wing of the 104th Regiment which marched from the cantonment soon aft;^ 
the disease oommenoed, the continued suffering of the 86th Regiment long after it hod ceased 


TIu* fiLC'ti of the Peshawar epidemic 
do uut couutcnance the water theory. 
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to draw its water from the oaotoniiaeiit cuttingi the extremo violence of the disease among the 
different bodies of troops whether in the eantonmeut or in camps^ among the Native |>opulaiion 
of the cantonment and the oity^ and also I believe throughout the Peshawar valley generally 
on one and the same day— -the 19th September. The immunity of the small garrison of the 
fort^ Dr. DeRenzy attributes to the better quality of the water of the well from which their 
supply was drawn, and yet the water of this well is certainly no purer and no better defended 
ifaan the water of the wells at many stations of which the troops drank and yet sufiered 
severely. 

40. The facts regarding the epidemic at Kohat are very much of the same character. 

Here the water-supply runs in an open stream^ and is very 
Kor do thoic at Koha^ hat the to pollution« and here also the people, both of the city 

0 1 a are mp cantonment, suffered much.. The record of the outbreak is 

imperfect. In disoussing the oircumstanoes connected with it in my annual reiiort, I was obliged 
to content myself with a short general statement which was supplied to mo by Dr. Kelly, 
the M^ical Officer of the Ist Cavalry. Without a full account of the several movements of 
the troops, and of the water-supply with which they were provided at their different encamp- 
ments, it would be impossible to discuss the facts of this outbreak, which bear on the water 
theory with any degree of satisfaction. But here, again, oven if it be admitted that the use of 
impure water was the main agent in spreading the disease, it still remains to be proved that 
this water acted in virtue of any cholera discharges which it contained. 

41. The experience of London in the matter of ciioicra epidemics, which Dr. DoRenzy 

quotes as demonstrating the truth of the water theory, is ohieSy 
At Pesbawnr different communitlej valuable, because it showed that, in certain communities liv- 
iuffOTfld^ieverely!” one exception under the same conditions, the violence 

of the disease appeared to be regulated by the quality of the 
water-supply— the one condition in which they differed. But no evidence of this nature has 
been adduct in India. There are innumerable instances of towns and cantonments suffering 
severely from cholera, of particular bodies of troops being attacked white all the otliers escaped, 
but no evidence has over been adduced to connect the attack or the escape with the 
use of any particular water. Those who suffered and those who escaped frequently 
drew their supply from one and the same source. And the facts at Peshawur do not 
tally with the experience of London. The London exi>eriment has, indeed, been repeated 
at Feshawiir with a very different result Here, also, we have different sections of the com- 
munity living under similar conditions in every respect except the source from which they 
drew their water-supply, but there has boon little difference in the extent to winch they have 
suffered from cholera. It may be urged that, although the sources may have varied, they .all 
agreed in being more or less impure ; but oven if this be admitted, it can hardly conceived 
as ]x>ssible that all of them should have been contaminated with cholera discharges, and that 
in such a way as to cause the greatest number of attacks in each of the oommunilies who used 
them on or about one and the s£ime day. 

42. Nor can the geographical distribution of cholera in India be explained on the water 

theory. The water-supply of the people throughout the 
The giK)mphical tViBtributioii of cho- Punjab and the greuler part of the North-Western Provinces 
theory!”*^^^ oa e wa er much of the same character ; it is drawn from wells 

which are all liable to pollution in very much the same way 
and to the same extent; and yet between Umritsur and Peshawur, a distance of several hundred 
mij^es, although cases were recorded from many of the districts between the month of May, 
when the first case ap|)eared in Umritsur, and the month of September, when the outbreak 
commenced at Peshawur, with the exception of the ease of the Lunatic Asylum at Lahore, we 
have no history of any special violence in any particular locality. In the North-Western 
Provinces, on the other hand, we have large tracts of country where the people suffered most 
serverely. Is it conceivable that in the one case it so happened that all the wells over a large 
area escaped the cholera pollution, while those in the other area were generally so contaminated ? 
Again, is it reasonable to imagine that in one year the water oyer one area is polluted with 
cholera discharges, while in another year the pollution falls on a different portion of the country ?. 

49. On a careful examination of all the facts, 1 cannot, therefore, admit that there is any 

evidence to prove that cholera-tainted water was the most 
'Hie gensrs] facts of tbo cpl^iaic in influential of all the conditions which favored the propaga- 
^ cholera in the Punjab in 1869. • Much more precise 

and positive proof must be adduced before this doctrine can be 
accepted as a truth. That good pure water is one of thb next important requisites for health 
I fully admit, and, as I have frequently urged, there is no more pressing reform required in 
cantonments, cities, and villages than the provision of a really modf water in ample quantity, of 
the best quality, and defended in every way from impurities; but the value of this reform can 
be insisted on just os forcibly and, indeed, with even greater justice, without attaching to it a 
theory which, so far as the facts regarding cholera in India are concerned, as yet rests on no 
basis whatever. Facts may hereafter be adduced to show that this water theory is more or less 
true; but, until such evidence is produced, the assertion that cholera is {propagated mainly by 
cholera-tainted water remains unproved. This is one of the great questions to be investigated 
by the Sanitary Commissioners with the utmost care uud attention ; but such an investigation 

G 1 
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e>n nevor bo conducted with the hope of *ny shtiifhototv reeultOi if it be anumed *t the oittiiet 
that certain Idieories regarding the diseaBe have already been established as filets'— ‘that ^ Cholera 
cannot be diffiued except by human agency ; that cholera evacuations contain the sjpeoiol virus 
by which disease is spread, and that this virus acts on any community by guning access to the 
water^upply. If the truth of those statements is believed by the enquirer to have been 
already demonstrated, very little remains for him to learn. But if, on the other hand, he 
enters on the study of an epidemic with his mind altogether unbiassed, he will ^d difficidties 
and anomalies innumerable which require the most patient and painstaking investigation. 

44. Before leaving this section of DeRenzy's report, I must shortly advert to that large 


srork on cholera. I have no motion of entering into this 
cboiora section of his report to review* disciission ; blit the reasons which Dr, DeKenzy assigns as 
jn|j Dr. Bryden*8 work are based on a rendering it necessary for him to examine Dr, Bryden^s views 
miwpprobciuiion, founded entirely on a misapprehensiony and therefore 

require some notice. ** It is necessary for me/^ he writes, to examine the propositions which 
express Dr. Bryden^s theory in some detail, because (1) this ofBcer^s forecasts of the probable 
distribution of cholera and his views of its mode •of dissemination have become the recognized 
basis of the action of the Government of India against cholera •, (2) because the principles he 
maintains are diametrically opposed to those on which in my report for 1868 I urg^ the 
Punjab Government to proceed ; and (8) because I consider his theory erroneous, and seriously 
calculated to retard sanitary progress.’^ The first of these three statements is altogether 
incorrect and without the smallest foundation of fact. The action of the Government of India 
in regard to cholera has never, in the slightest degree, been influenced by any theoretical considor- 
ations whatever. In June 1869, the special occtasions to which I presume Dr. DeBeuzy refers, 
when cholera threatened to be general over Upper India, I recommended that, if the disease 
should appear at certain stations which had suffered severely in former years, the troops should * 
he at once removed to places which had hitherto enjoyed a remarkable immunity from cholera, 
and arrangements were made to carry this suggestion into cflTect. Happily it was not required 
in the case of the stations selected, but the recommendation rested on no theory, but simply on 
the experience of a series of years. The rules to be observed on the appearance of cholera 
among European troops have been framed so that no precaution may be omitted which there 
is the smallest reason to believe may be adopted with advantage. They enunciate no theories, 
and yet the procedure they prescribe might have been recommended by the most enthusiastic 
believer in human intercourse and the water theory. 

45. With Dr. Dellenzy^s second reason I have no concern, nor with the first portion of 

his third reason ; but when ho states that Dr. Bryden^s theory 
BoishiEHtatomentthatnr.Brydcn^ jg “calculated soriously to retard sanitary progress,^' he falls 
progrcM. a grave error. The process of cholera over a ^ven area, 

accoi*ding to Dr. Bryden, is to a certain extent inevitable ; 
but the degree in which the inhabitants of that area ai*e likely to escape will depend greatly in 
their sanitary condition, on the purity of the water-supply, the excellence of the drainage, and 
the completeness of all other such arrangements. Dr. Bryden's object was not to write a work 
on sanitation, but to explain what he boiioves to be the laws which govern the spread of 
epidemic cholera over the country. The benefifo of sanitary improvements were not insisted 
on, simply because this was not the jioint under discussion. But if Dr. Bryden's views should 
be substantiated, they will enforce the necessity of great sanitary improvements as the main 
means of escjaiie, perhaps more strongly than any others which could be advocated ; and such 
reforms would embrace not only the one item of a good water-supply, but every other requisite ‘ 
for health. 

46. Dr. DeRenzy does but scant justice to Dr. Bryden's remarkable work, and it appears 

to me that, if such a proceeding as he had adopted is to be 
Such critioismi are calculated to do ^n^rally followed, it will lead to very inoonvenient results. In 

Commistioncr* into partlsnni of iomo 0^7 department it would be highly undesirable that one officer 
particular theory in place of being, aa should dilate OD and endeavour to exposc what in his opinion 
they Bhoniii earnest and unbiassed j||.g fallacious doctrines of another, but in the investigation 
0 worvors os. ^ difficult qUcstion as the causation of disease, and 

especially the causation of cholera, where our knowledge is at yet so far from exact, this course is 
especially to he deprecated. If the Sanitary Commissioners are to be engaged in reviewing 
each others reports,! much of the benefit expected from their appointment will oertainly be lost, 
and there is every reason to fear that what ought to be an altogether impartial investigation 
into facts will rapidly degenerate into controversy. In order that a Sanitary Commissioner 
may properly discharge the important duties assigned to him, it is of the first importance that 
he should keep his mind perfectly unbiassed by all theories. ^ His g^at aim should be to collect 
facts, and from iAeae Jbeii, by a process of strictly logical induction, to draw what conclusions 
may bo warranted by them, his judgment being altogether unfettered by the opinions which 
have been expressed even by the highest authorities. India presents a field for the study of 
cholera and othe/diseases each as can be found nowhere elee^ and the evidence which is 
by year available in each provinoe, if carefully collected, affords ample field for study. If a 
Sanitary Commissioner is to become the advocate of any partioidar theories, and the oppo- 
nent of every other Sanitary Commissioner who diffeie from him, it is quite impossible that he 
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can preserve that thoroughly unbiassed and unprejudiced fWune of mind which is so essential for 
the successM discharge of his duties; he will see oni|^ the facts which suit his own peculiar 
views, and ineSnsibly shut his eyes to those which tell against them. Full and free discussion on 
sanitary matters is of great value, but this can be perfectly secured without introducing any 
element of controversy; and I would, therefore, strongly recommend that the Sanitary 
Commissioners should refrain fTOm critioising the views which may be held by other officers 
in the same department. 

47. The Sanitary Comtaaissioner (if Ondh is of opinion that the history of the epidemic 

in that province has shed no light either on the nature, IJie 
the mode of the propagation of cholera. He is still 
iiegativo. inclmed to the opinion that thoro arc two entirely diatiuct 

diaeasea known under the aame name^ one of which ia of a 
epreading^ nature and the other is not " but this is one of those g'eneral statements which, in 
the absence of all proof, is of very little value. Dr. Sutherland states that there has been 
no evidence of contaminated water being the means of conveyance of the disease, or of its 
germinating in the soil.*' 

48, The most important conclusions at which Dr. Townsend has arrived, regarding the 

epidemic in the Central Provinces, may be learned from the 
th»?“cuS ^ follomng pas8«gcHi Of his report 
•prottd Bolely by human agency. ®ay that the cholcra which spread over the whole of the Central 

Provinces and the Bombay Presidency, and reached southward 
as far as Hyderabad in 1868-69, is traceable primanly to the cities of Mirzapore and Benares 
on the Ganges, and secondarily to the gangs of coolies on the road between Jubbulpore and 
Nagpore, and that human intercourse was the sole agent by which the spread of the disease 
was effected. The cuiTcnt in the main artery of communication lietween Eastern and Western 
India became polluted, and every^ region supplied by its ramifications became affected more or 
less according to its susceptibility. * * * * * * 

Every district in which enquiries were instituted furnishes evidence of importation by means of 
human intercourse, and in this as in my last report instances are everywhere given of the effect 
of fairs and other gatherings of people, and of the communication of the disease from village 
to village and from ])erson to person * * * * * 

Taking the facts that I have collected in this report and that of last year, I think it must be 
conceded that cholera spreads by the agency of human intercourse, and that it requires no 
other medium for its dillusion ; that in other words it may fitly be pieced in the category of 
contagious epidemic disease.^^ 


In this report and in that for 1868 frequent instances have been given in which cholera 
was conveyed from one locality to another by persons not suflering from the disease, and there 
can be little doubt that during an epidemic this constantly happens. 

49. These extracts show that Dr. Townsend is a firm believer in human agency as the 

great, if not the only, means concerned in the diffusion of 
Many inf tancoH have been Riven by cholera; and it must be admitted that, in his very careful 
him which appear to favor this view, ^ very largo number of instances are adduced in 

hUtory^rthrepide^ ^ wbich the disease appears to have been communicated by 

persons either suffering themselves or coming from an infected 
locality. The general history of the epidemic, as described by Dr. Townsend in the following 
passage, docs not, however, favor the idea that human intercourse was even the main medium 
by which the disease was sprcjid "It may be said generally," he writes, "that the epidemic 
of 1869 had become diffused over the province by the end of March and beginning of April ; 
that its prevalence increased rapidly in May, and reached its maximum early iii June before the 
rains set in and then declined; from the beginning of July the decline was rapid, and con- 
tinued with a slight interruption in the first part of August till October, when the epidemic 
finally died out.'" This description of the rise and decline of the epidemic over the whole 
province applies to the greater number of the different districts. These were, however, 
exceptions." That there was some general influence at work which produced these results, 
and which governed the rise and fall of the epidemic over a largo area, cannot be doubted ; but 
whether it was a miasm in the air or some other cause, regarding the nature of which we are 
as yet profoundly ignorant, has still to be determined. • 

60 Dr. Townsend is of opinion that this ono general mfluonce is the condition of the 

water-supply, not the water theory in the same sense in which 
Dr. Townoend bolievea that the advanced by Dr. Snow and advocated by Dr. DeBonzy, 

fStoS but simply that the rise and fall of the disease are intimately 

mpply. associated with the impurity or purity of the water drwk by 

the inhabitants. His remarks on this point arc very interesting and well worthy of attention - 

« 671. In the rei^rt on cholera tliat I submitted last year, I adduced a number of faets 
ahowins the intimate connection between impure water and the prevalence of cholera among 
the Native population, and the evidence of this report, of which the above diagram may bo 



124 


GENERAL REVIEW OE THE ANNUAL REPORTS 


C Appendix A 


considered an epitomCi particularly if read in connection with Table 14, showingr the rise and 
fall of the water in the wells in different parts of the province, abundantly confirms^ the con* 
dlusion there drawn that drinking water fouled with organic inoipurities is the chief, if not the 
sole, condition under which cholera becomes epidemic in these provinces. 

672. The descriptions that have been given in the foregoing pages of the water-supply 
of the different districts, confirmed as they are by the drainage statistics given in Tables 
and 14t, show that from the time that the rains cease in ScDtember till the rains of the next 
season commence, the water-supply of the country is continually diminishing and deteriorating ; 
as the hot weather approaches, the current in the larger rivers slackens, and in the smaller 
streams ceases altogether, tanks more or less dry up, the water in the wells mns low in the 
second or third week of April, the hot and diy north-westerly winds set in, evaporation 
becomes exceedingly rapid, the diminution of the water-supply is greatly accelerated, and the 
insects and animalculss that swarm in all sources of water-supply die and putrify. The extent 
to which this death of anim^ life in water takes place will, of course, depend on the volume 
of water and the conditions of stagnation and exposure to the action of sun and evaporation ; 
but I believe it may safely be said that annually, in the hot weather between March and June, 
a very large proportion of the drinking water of the people of this province passes through a 
state of putrefaction. It is at this time that cholera is most rife, and it creates the greatest 
havoc in those districts in which water is most scanty and most exposed to the action of 
the sun and of evaporation— -in Chattisgarh and Mundla, whore the water-supply is derived 
from tanks or from stagnant ndlAs. 

'^678. Towards the end of May, the south-westerly winds and gathering clouds, which 
indicate the approach of the monsoon season, check the deterioration of the water-supply ; 
cholera begins to decline, and, with the first showers of the rainy season, there is a considerable 
fall in its prevalence, but with the heavier rains, another cause by which the water-supply is 
rendered impure with animal matter, comes into play, and the tanks and wells become fouled 
by surface drainage. The operation of this cause is first evident in the district of BiUspur, 
where, as I have ^own, the tanks are most liable to pollution by surface drainage from the 
villages; a little later, when the rains have continued for some weeks, the surface water 
reaches the wells, and we find the prevalence of cholera increasing in the districts of N&gpur 
plain, where the water-supply is largely derived from wells sunk in porous strata, and in which 
the rise of the water is most rapid ; but even here the operation of this cause is most marked 
in the towns which have a wide area of polluted soil, and few villages are affected by it. The 
general decline of cholera throughout the country, though impeded by this cause, still con- 
tinues, and eventually, when the sources of water-supply have been everywhere replenished 
and the rains cease, cholera dies out. * . . * * * 

680. All these facts tend to show an intimate connection between cholera and water 
contaminated with animal organic matter. They do not, however, support the view that the 
water, under the use of which cholera is produced, is contaminated with the excreta of persons 
suflering from the disease ; that it is simply the medium by which a specific poison contained 
in choleraic excreta is conveyed into the system. That choleraic dejections may contain specific 
poison is quite possible, but that the diffusion of the disease over a wide area dej^ends upon 
this poison being communicated through the medium of the drinking water is most improb- 
able. The evidence of the epidemic of 1869 in these provinces is totally opposed to this 
view ; for the diffusion of cholera by this means sufficient rain-fall to wash surface impurities 
into the water is pre-supposed ; but in these provinces a fall of rain in the hot weather that 
yields any surface drainage is a comparatively rare occurrence; and a reference to Table J 2, 
which gives the rain-fall of the province in 1869, will show that during April and May, when 
tlie epidemic spread with the greatest violence, the mean rain-fall over the whole province did 
not exceed half an inch; and it is rather remarkable, too, that in the districts of Nimar, 
Cbindward, Ch&nd& and SironebA, where the rain-fall in May was rather above the average, 
cholera was least prevalent. 

681. While, therefore, I by no means deny the probability that the dejections of 
cholera patients contain the specific virus of cholera, 1 believe the instances in which the disease 
is communicated by water contaminated with this form of pollution to he comparatively rare. 
The connection between cholera and ]mpui*e water is most commonly that of a predisposing 
cause ; and there is reason to believe that any form of decomposing animal matter will create 
this predisposition ; that water polluted by dead bodies thrown into it or buried near it, by the 
death of the animaltfulie, or fish that swarm in nearly all sources of supply, or by the excrement 
of men or cattle convi^ed into it by surface drainage, or percolation through a porous soil, will 
act as a virulent and fatal poison when the infection of cholera is present. 

** 682. 1 have given evidence, both in my last report and in this, that the inhabitants of 
a tewn or village may use water impregnated in an excessive degree with animal organic matter 
with apparent impunity as long as thov are not exposed to the infection of cholera ; but when 
this happens, when an infected individual arrives among them, the disease is manifested with 
violence in pro portion t o the degree of pollution of the water-supfdy.^' 


* Flow of water In Kanban, 
t Rifle and fall of water In wellt. 
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In tbo history of the epidemic in 
th« Central Provinces, there are Hoverul 
Rtrihlug facts wliich support Dr. 
Brydon'a viewa. 


61. Muoh, no doubt, depends on the water-supply; but if the circumstances described 
Tf tht. vi«r h. r^rr^ri fi— 1.. ^ Towusend Bte thdse which govern the rise and fall of 

riwuld be eiiideiiiio every yew. cholera, or if, to use his own words, “ drinking water, fouled 

witti organic impurities, is the chief, if not the sole, condition 
under which cholera Itecomes epidemic in these provinces,” it is difficult to understand why it 
IS not epidemic in every year. 

58. In a succeeding paragraph Dr. Townsend, as if anticipating such an objection, pro- 
_ pounds the theory that “ the disappearance of cholera is duo 

primarily not to the dying out of the choleraic influence or 
tiihlo baring boon already carried off. Contagion, but to the absence 01 ilidividuuls susceptible to its 

ofiFects,^* and that a tract of country over which cholera has 
spread is for a time protected from a rocutTence of the disease." But how is such a theory to 
be r^unciled with the persistence of cholera within its endemic area, or how are the oft-re- 
curring epidemics, which break out in districts bordering on this endemic area, to be explained ? 
The question, although of theoretical interest, is of no practical importance, except in so far as 
it is connect^ with Dr. Townsend^s opinions in relation to the im])urity of the water being 
" the chief, if not the sole, condition under which cholera becomes cjiidcrnic." Without much 
further evidence, the theory could not be accepted. It is difficult to believe that when mores 
than 100,000 persons, double the number who died of cholera in the Central Provinces in 1869, 
were found susceptible to the disease in one year, only 24*0, double the number who died in 
1870, should be found susceptible in the year following, out of a population of owr 6,000,000. 
Moreover, there is certainly no evidence to show that one attack of cholera confers any 
immunity from subge(|uent attacks ; on the contrary, there is some reason to believe that 
those who once suffer are rather more liable to the disease than they were i>rcvi(>usly. But 
without insisting on this latter point, their remained 50,000 persons in the C/cntral Provinces 
in 1870 who had recovered in J869 ; there is no reason to doubt that they wore susceptible to 
the disease, and yet in tlie whole province only 120 persons died of cholera in 1870. 

58. Dr. Townsend also has criticized Dr. Bryden's views in relation to the facts of the 

epidemic as it affocted the Central Provinces. I have no in- 
tention of attempting t^) defend these views. At another time, 
with further experience. Dr. Bryden will, no doubt, be 
able to explain them still more fully, and to adduce fresh 
illustrations of the general truths which they contain, hut I 
would observe that there are some points in Dr. Townsend^s remarks which deserve notice. 
In the first place it is to be netted that, according to Dr. Bryden, the cholera of the 
Central Provinces in 1869 was not a new invasion, but a reproduction of the cholera of the 
previous year, and that, therefore, the meteorfilogy, so far as regards the prevailing winds, does 
not affect the question. If the meteorology of 1868— the year in which the invasion took 
place — be considered, it may be argued that here also the prevailing winds did not favor the 
entrance of any miasm from the endemic province of the disease, but too much stress appears 
to have been laid on the question of the comparative prevalence of different winds. If cholera 
is an air-borne miasm, which is sown broadcast over a larger area by means of wind, it is 
quite conceivable that it should be so sown with great rapidity. 

It is to be remarked, moreover, that the wind which Dr. Bryden believes to have been 
the vehicle by means of which the Central Provinces were invaded by cholera in the spring 
of. 1868 was a north-east wind — a wind, in fact, which would follow very much the same 
track as the highway from Mirzapore and Benares, along which, according to Dr. Townsend^s 
lielicf, the disemse was imjiorted by human beings. A reference to page 154 of Dr. Brydon’s 
general report, and especially to the footnote on that page * shows that such north-easterly 
influences prevailed to an unusual degree at the time in question, and this phenomenon is easily 
accounted for by the signal failure of the south-west monsoon which characterized the 
year. I am not arguing in favor of the air-bome theory, but it is certainly not disproved 
by the fact that the winds in 1869 were not generally such as would bear up a miasm from the 
delta of the Canges. Dr. Townsend^s remarks on the extreme dryness of the atmosphere, 
which characterized the season when cholera prevailed in the Central Provinces, is a much 
more imi)ortant point ; but I must leave Dr. Bryden to consider the facts adduced by Dr. Town- 
send in connection with the views which he has advanced on tho condition of the atmos- 
phere most favorable to the spread of cholera. I would ol>serve, howcvcr,*that in Dr. Bryden^s 
report on the cholera of 1869, he shows that the meteorology of the Central Provinces between 
the 9th and 15th May— the week in which the disease appears to have extended to the 
districts which had escaped in 1868— was characterized by the general dillusion of moisture as 
indicated cither by actual rain or the presence of clouds. 

' It is also very remarkable that, during the severe epidemic at Raipore, — tho only placjo in 
regard to which the daily register of tho weather is given in full,— <jlouds were frequent, and 
there were also occasional showers. In commenting on the Tabic which shows the metcioro- 
logical conditions at Baipore during the epidemic," Dr. Townsend remarks (paragraph 518)— 
It will be observed that the period of the epidemic was characterized by groat heat and 
dryness of atmosphere ; that during the week in which it reached its maximum, storms of 

• Since tliiM was written Dr Townscud has tK>iuted ont that tUifi refurs to the Autumn moutlifi of* 180H and not 
tho Spring?.*— J. M. C. 
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wind from the south with electric diBturhftncee and a few drops of rain were frequent. With 
the CToeption of the slijfht shower restored on the aist May, and the few drops of rain that 
the electric distarhanoes in the following week, there had been no fell of rain 
since the middle of March, and none occurred till the ^ 22nd of June. By that time the 
epidemic had ceased in the town, and was on the decline in the district.'^ 1 observe, however, 
that, from the 10th of May, the date on which the register commences, up to the end of the 
month, although the mean humidity denotes great diyness of atmosphere, clouds wore very 
frequent. In 18 out of these 22 days their presence is noted in a greater or lesser degree, and 
the same remark applies to 14 out of the first 21 days of Juno. 

64. The sanitary report of the Central Provinces for 1869 is of much value, and opens up 

an almost endless field for discussion and attentive considera* 
The mode of mqaiiy adopted by j|, yeiyard to cholera. The great questions connected 

with the disease still remain to be solved; but no better 
* means could be adopted for accomplishing this important end 

than the special personal enquiry which Dre Townsend instituted^ and the record of which is 
contained in his report. He bos also suggested that a still more searching investigation should 
be undertaken in certain selected portions of the Central Provinces, where, with the aid of a 
medical ofR<*er and of Native Doctors, the whole facts within a limited area may be examined 
and accurately recorded. This investigation has been proposed as a contribution towards the 
special enquiry recommended by the Army Sanitary Commission in the 5tli Section of their 
iusiructiouH for conducting a cholera enquiry in India, and it will, I trust, soon be in operation. 

55. The epidemic of cholera in Berar is chiefly interesting from the fact that its violence 

was attributed to the use of old grain which, having been 
TJe epidemic m Berar wm roppoied gtored in pits for many years, was required under the pressure 

to be due to the use of pit-atorcd . , v i / r i oJn n i. i 

^ mduced by the scanty crops of 1869. But a more careful 

investigation showed that this theory, which had been ad- 
vapeed by the Superintendent of the Revenue Survey, was incorrect. Although the pits in use 
in certain parts of the province had been drawn on to a largt) extiuit, the grain was not required 
for local consumption, and had been exported to other provinces where the demand was great. 
It, moreover, appeared that, in those parts of Berar where such pits exist, cholera had not been 
so prevalent as in others where they are not used, and, as a matter of fact, the particular part of 
the couTitiy regarding which the theory had been advanced suffered less than any other portion 
of the province. The pit>grain certainly could not be regarded as wholesome food, and was 
apparently well calculated to favor disease, especially of the digestive organs ; but Dr* Lewis, 
to whom specimens were forwarded for examination, reported that, beyond having lost great 
part of its nutritive value, it did not present any peculiar features, uor did it develop any special 
organisms, such as might he associated with the occurrence of an epidemic, 

56. The discussion of the cholera of 1869, and of the various opinions which have been 

advanced by the several Sanitary Commissioners with regard 
NotwithitAucling cliffprcut tlieorjcB, ^o it, has occupied much siiace ; but the epidemic was a most 

value of sanitary improvomemts as tlie Important feature III tho sanitary history 01 a very unhealthy 
best preservative against cbolern. year, and it is of the greatest importance that all the facets 

conuectt*d with it should bo carefully examined. It will be 
observed that 1 do not consider any of the opinions adopted by the Sanitary Commissioners us 
proved ; soine of them are purely theoretical, others require patient investigation and further 
proof; but it is satisfactory to know that these theoretical considerations do not materially 
affect the practical measures which seem best adapted to arrest the violence of any future epide- 
mic. Tlie strongest supporters of the doctrine that cholera is spread by human agency, or by 
human agency alone, such as Dr. DcRenzy and Dr, Townsend, fully admit the impossibility of 
adopting quarantine. All are persuaded of the value of a pure water-supply, and the argument 
in favor of this essential requisite of health is in no degree strengthened : indeed, it is rather weak- 
ened, bv the theoretical assumption that cholera will attack any community with violence only 
when that water contains cholera discharges. The practical lesson of the epidemic is the same 
as that which has been taught by all former epidemics, general sanitary improvement, or, as 
Dr. Planck has well stated it, the improved'sanitation of the province generally, and especially 
of the principal centres of population.^^ 

57. Cholera was not the only disease which was more than usuallv prevalent in 1869. 

Small-pox and fever, to all appearance the ordinary malarious 
SxcTiov fever of India, attained a very remarkable ascendancy and 

distribution and caused great mortality. With regard to each of these very 
relative prevalance in the Lowmr Prov- -i ® j •j • t ii j a h ..a*' 

iueea are not reoowled. wide-sprcad epidemics, I shall endeavooi* to summanze all the 

information that can be collected from the reports of the 
different provinoes, but must premise that the history of both diseases is much less complete 
than it ought to be. Of tho general distribution of small-pox over the Lower Provinces, nothing 
i» known. It does not appear whether the disease was more or less prevalent than usual. At 
Dacca, there was|in Outbreak which^ began to prevail in September 1869, and lasted, it is reported,^ 
^ a ™ month of April 1870. The case is interesting chiefly 

^ Oil account of the special measures which were adopted to 

check the disease. Extra vaoeinators were employed, a special 
small-pox hospital was establidied, and every precaution taken to arrest its spread. Tho great 
extension of the disease, which was to be feared in the spring, did not take place. 
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In tho 

small-pox was more prevalent and fktal 
than cholera. 


58. How widely small-pox was spread in tho North-Western Provinces during 1860, and 

what a fertile source of ihortality it was, may be judged of by 

North-Western Provinces while 69,542 deaths were registered from the 

great cholera epidemic of that year, the deaths attributed t<» 
small-pox numoered no less than 90p770. These figures are 
doubtless far from accurate. Deaths arising from measles and any other diseases associated 
with an eruption on the skin, are apt to be included by the people under the one general head 
of small-pox; but against this source of error, which is calculated to increase the numl)er, it must 
be remembered, on the other hand, that very many deaths as yet escape registration altogether, 
and the probability is that the mortality from small-pox has been rather under-stated than 
placed at too high a figure. 

59. The information regarding this great epidemic is unfortunately very scanty. 

During the first five months of the year the disease was 
epidemic in many of ilie districts and prevalent in almost all. 
The fact that Kunmon and Gurhwal, with a population oi* 
nearly 650,000, escaped witli only nine deaths, while in other 
districts the victims were numbered by thousands, is a striking 

testimony to the protective power of vaccination, and to the able exertions of Dr. Pearson who 
laboured so many years and with so much success to protect the peoi)le in these hilly tracts of 
country, 

60. The deaths from small-pox arc not shown according to months except for four dis- 

*1 1 ■ ^ f u f tricts, but these statistics well illustrate the seasonal preva- 

pox disease— the gradual rise Irom January to April, 

a few cliBtricts. and then the gradual decline 


The of Kuniaon aud QurhwaU 
whore vacemntiou liad been general, 
bears striking testimony to the protec- 
tive iK)wer of vaccination. 



DEATHS FROM SMALL-POX. 

M 0 ir t H B. 

AttveoKir. 

Aoka. 

Cawitpomi. 

Uahoa. 

January 

840 

1.312 

331 

787 

February 

081 

1.212 

471 

1,266 

March ... 

1,337 

hm 

1,088 

2,056 

April ... 

1,286 

1.834 

1.616 

1,798 

May ... 

1.218 

1.183 

1.718 

827 

June ... 

478 

442 

723 

239 

July ... 

175 

132 

243 

57 

August 

59 

117 

83 

8 

September 

21 

52 

25 

5 

OctolHjr 

18 

12 

18 

3 

November 

14 

12 

6 

0 

December 

23 

8 

6 

1 

Totai. 

6.449 

7,802 

6,327 

7,046 


61. 


Dr. Planck’s idea that the annual 
increase of small-pox ovenr cold wea- 
ther is duo to tho geueml practice of 
inoculation at that season is not con- 
sistent with the facts. 


to any one section of the community, or to any i)articular year, 
is one of the most remarkable and unaccountal>le features of 
tho disease which is of great interest, and the cause of which 
requires very careful investigation. Dr. flancVs theory on 
the subject is altogether unsupported by facts. I am in- 
clined to think," he writes, " the reason why deaths from small-pox always commence and 
increase in the cold weather months is that inoculation is practised then, and so the 
contagion of the disease is spread in every centre of population to end by becoming epidemic 
in some years in the hot months." It is a known fact that wherever inoculation^ is 
practisedj there is a certain amount of risk of sjireading the disease; but the opinion 
that the increase of small-pox over a whole province at a particular season of the year is 
really due to inoculation, would require some proof before it could be i^pted as correct. 
Different districts must be compared, those in which inoculation is the practice and those where 
it is not known, and the results examined. As a matter of fact, I find from a summary of 
very interesting information on the subject of inoculation in different parts of India, which 
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attributed to over-irrigation. The practical remedies which he recommends are contained in 
the iollowiug paragraph : — 

I would, therefore, very earnestly couiiHel the gradual but certain establishment : 

(A.) Of such measures as may conduce to ii lessened amount of ennui irrigation— 

\gf „ — By discouragingthe cultivation of rice wherever it was not eiiltivated before canal 
irrigation was introduced, and perhaps the best way of doing this would be to 
increase the land-tax of such land so long as rice is cultivated on ii. 

To introduce some method of distribution which shall require an increase to the 
manual labor now required to place the water so that it may spread itself over 
the fields. 

Urd , — To encourage a return to the ancient form of irrigation from wells in all pla<*es 
where the water in the wells now stands at less than 10 feet from the surface at 
any time of the year. 

“ B, — Of such measures as may improve the town and village sites — 

** Itf/f.— By raising them to the utmost jK)SBible extent, leveling and consolidating the 
surface. 


By recpii ring a return to irrigation, from wells, of the land for a certain distanc^^ 
around every town and village. 

** iird . — By draining permanent water-holes to the nearest the earth removed fnuii 

the necessary cutting being utilized for the improvement of the town or vil- 
lage site. 

4M.— By planting trees between any noted source of malaria and the town or village site. 
By removing trees where they stand too thickly and serve no good })urposc."’ 

7 I . The question of irrigation, as a cause of malarious disease, is one of great im])ortanc*c, 

not only as regards those parts of the country where canals 
Hut flwtrietH of the Oontrul Pi'o. already in operation, hut also in connection with the great 

nmrr inri iMiio a similar nature which have lately been projected, 

and some of which have been already commenced. 1 do not 
mean to throw any doubt whatever on Dr. Planck^s statement, that over-irrigation will make 
t pacts of (!Ountry previously healthy more suhjeet to fever than they used to be ; hut siieh 
questions <!aiinot be regarded from a merely loeul point of view. I'he prevalence of fever in 
1S69 was not confined to the Noi*th-West,<?rn Provinces. The Central Provinces and the Pun- 


jab, as we shall presently see, had a very heavy mortality from the same cause, and not a few of 
their districts, where no canal runs, mid which are in ordinary years remarkable for the health of 
the inhabitants, suffered as much ns cither Mozuffemugger or Saharanpore. This will appear 
more clear from the following comparison. The district of Qoordasporc in the Punjab, it is to be 
noted, has u canal running through, and it has been purposely introduced into the list, so that 
eomfuirison may be made l)etween the m<irtaHty from fever in it, as contrasted with the propor- 
tion of deaths from the same cause in other districts of the province which are not so situated : — 



1'lie comparison is not altogether &ir, l)eeau8c registration is, 1 helieve, much less imperfect in 
the Central Provinces and Punjab than it is in the North -Wtisteni Provinces, and the propor- 
tion of deaths, which are not recorded at all in the North -'Western Provinces, must be much 
greater than it is in these other portions of the country. But allowing for this source of error, 
it is evident that the violence of the fever epidemic was not confined to tracts which are tra- 
versed by canals. Hoshyarpore and Saugor suffered very much more tlian Saharanpore; 
Rawul Pindee and Belaapore veiy much more than Mozuffumugger ; and the comparison in 
other cases shows little results. The epidemic was remarkable not only because it was so wide- 
spread, hut also because it attacked some places with greatest violence which arc usually the 
most healthy. 

7^. In the Punjab fever contributed S72,946 deaths, or more than half the total mor- 
tality of the year. The doath-rate from this one cause alone 
Th« epidcuuo inUie Pu^sbiijiiotto equalled 15*64 per 1,000* The proportion in different dis- 
^ e a an eavy varied from a minimum of 6*17 to a maximum of 24*08. 

In the early part of August, in many of the districts, the 
epidemic commenced, mothers it appeared in Septemb^, while others again did not wiSer till 
October, or comparatively escaped. The loss of life in certain parts of the country, as in 
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Bawul FindeCj Hoshyarpore, and Gcwrilaeporo, was terrihle, and the extnmie preval(*uce of Iht- 
disease prostrated the g^rcater number of the itihubitunts. The Civil Surgeons, w]i<i were 
consulted on the subject^ were unanimously of opinion tliat it was diw t<) " the late and heavy 
rains/^ assisted in some places by the weakly condition- of the people cuiused by the high priei-8 
of food; but in my annual report for 1869, 1 pointed out that such an explanation doe^^ tiot 
meet the facts^ and a similar opinion is, I find, expressed by Dr. DeRenzy. There can bo no 
question that up to the month of August, when the epidemic was so severe in many phic<‘S, 
the rain-fall had actually been less than in previous years when no fever ])revailed. 

78. But while 1 coincide in the conclusion that the fever is not to be accounted for by 

tlio late and heavy rain, I cannot share Dr. Delleuzy's 
Thoro is no evidence to lead to the suspicion tluit it wtts not of a purely ini:ismatic origin, and 

thnn iiiiilttriouB. that it may have been oi the chariicl^a* either of that fever 

which, during the last Um or twelve years, has been recog- 
nized now and again in certain jails of the UpjKjr Provinces under tlie nann* of Relapsing 
Fever, or Jail Fever, or Contagious Fever; or of the same character as the fever — whatever 
may have been its nature, and I do not offer any opinion on this point — wfiiidi proved so fatal 
to the prisoners of the Rawul Piudee Jail in 1869. Of this there is no evidence. On the 
contrary, the statistics of European troo|)8, of Native soliliers, and of prisoners within the 
area attacked, and the description of the disease as it came under observutiou in regimonlial 
and jail hospitals, show that it was of the same type as that ordinarily known as malarious 
fever. Dr. Dellenzy twice quotes Dr. Aitken^s opinion that “agues liave alwiiys been observed 
to be diseases of moist and inamhy districts, and argues that because Rawul Piiidcc, which 
suffered so severely, stands on high ground and has excellent drainage, there is, therefore, 
good reason to believe that the disease was not malarious. But snrdi an argument implies that, 
our knowledge on the subji^ct of malaria is already perfecit, and yet any one who studies tlu^ 
statistics of communities occupying the same locality, and living to all ap})earaneo under similai* 
conditions from year to year, must be struck with the fact that levers which are very rare 
during one season, without any occounl^blc cause become very prevalent in another. And it 
must, I think, be admitted that we are still very ignorant of the <!onditions under which th 
epidemic prevalence occurs, whether they be of atmosjdiero or soil, or bo dependent on other 
circumstances. The epidemic prevalence of fever is just as inexplinublo as the epidemic pre- 
valence of cholera. It is quite impossible to believe that the fever epidemic of 1869, which 
was so destructive over so large a portion of the North-Western I^rovinces, the Central 
Provinces, and the Punjab, and which was at its height in all oi them about the same time, 
could have been spread by human intercourse, especially when we have the ]K)sitive evidence 
that the cases of the disease, which came under intelligent obHcrvaiion, could not be distiii- 
guislied from the ordinary fevers which occur every season, and are known under the common 
namt* of malarious. 


74. Dr. Delieuzy argues that if the groat mortality which was o(;casioned by fever in 

certain districts of the Punjab had been due to the prevalence 
The iunuenee uumber of of of the ordinary malarious disease, the number of cases must 

fflVMr rpprMLMiU'd by the ” have been greater than esm be readily believed. Supposing 

malarious fevor. vlic mortality Irom the disease, he says, to l)e at the rate 

mentioned by Dr. Morehead (1'83 per cent, of attacks), it 
would liave required upwards of 460,000 cases of fever to give the number of deaths that 
actually occurred in October alone in the llosliyarpore District, the population being 988,890. 
In Rawul Pindee it would have required upwanls of 880,000 cases, the population of the 
whole district being 699,647. Good medical treatment, no doubt, largely reduces the mortal- 
ity* feun discnise; but, on the assumption that the death-rate was even double that given by 
Dr. Moi^ebead, the proportion of the ])opulation prostrated by fever must have bwn so large 
as to bring the business of the country to a staud-still.^^ But, as a matter of fact, the 
business of the country was for a time seriously interrupted. The almost universal prevalence 
of fever among the Native |>opulation of the Peshawar valley, was assigned as one of the 
chief causes which prevented the earlier removal of the Eurojiean troops from the cantonment 
when attacked hy cholera. When 1 visited Rawul Pindee in November 1869, 1 found that I 
could not carry out my intention of going to Murreo, because the Post Officii cart had ceased 
running for tiie season, and the bearers were prostrated by fever. There had been difficulty in 
obtaining forage for the horses in cantonineDts, and agricultural operations, I was inlVirmed, 
had been seriously interfered with. It was said that at one time 80 per cent, of the whole 
population of the district were suffering from the epidemic. But more j^rocise facts can be 
gather^ from the statistics of European and Native troops at the same time. Dr. DeBenzy 
argues that if the deaths attributed to fever in the Ho^yariiore and Rawul Piudee Districts, 
bad been due to malarious fever, one-half of the population in round numbers must liave 
suffcriHi from the disease in the month of October alone. At Mean Meer, in the month of 
October, among the Native soldiers, as a matter of fact, there were 869 admissions into 
hospital from fever out of a strength of 1,386, much more than one-ludf. Among the Euro- 
|)ean troops, the admissions were 486 out of 922. At Rawul Pindee, in tiio same month, 700 
Native soldiers gave 350 eases oi fever, or just one-half. In the European corps the jiropor- 
tion was greater; at Peshawar, in the same month, out of 2,986 sepoys there were 1,611 
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admigsions into hospital from fever. One of the most striking features of the epidemic was 
its extreme prevalence over certain areas. These figures certainly do not refer to different 
individuals. The same persons might be attacked with fever more than once even in one 
month, but it may Iw taken for granted that Dr. Morehead's statistics were framed on the same 
principle, and that his ratio of mortality was deduced from cases, not from separate persons. 
76. Jn Oudh the deaths from fevers recorded were 87,796, or 7*8 per 1,000 of the 

poj)ulation. From the general table in which these statistics 
The dcttthg in cortiim pai-te of Oudh criven, it seems that the disease was very prevalent in 

from fever were very uumcroiw. districts of Oonao and Rae Bareilly, where the mortality 

under this head equalled 14- \)er 1,000 ; in others, such as Pertabghur and Sectapore, the loss 
was only or 3 per 1,000. The distribution ol‘ the deaths by months is not given, nor is 
there any history of the disease. 

76. The Central Provinces show a mortality of 68,999 persons from fevers, or 39- per 

cent, of the whole mortality of the year. In his remarks on 
In the Central Provincoii there was epidemic. Dr. Townsend refers to the large element of 

a great opidomie of fever. which is likely tc^ arise under this head, to which I have 

already alluded, and doubts whether it is advisable to attempt to register the deaths from fever 
separately; but with all its imperfections, the information is still of great value. Dr. Townsend 
is of opinion that the fever of the hot season may, in great measure, be duo to impurity oi 
water, while the extent to which the fever of the autumn months shall prevail depends on 
the rain. 

“ If the rain-fall has been abundant, and, more especially, if it has been continued late 
in Sej)tember and October, the development of malaria will be great and vice verm. The 
seasons of 1868 and 1869 afford marked evidence on this point. In 1868 the average niin-fall 
of the monsoon overtlie whole province was 16 inches below the average, and the deficiency was 
greatest in the mouths of September and October. The morning dews that usually pmvail m the 
autumn months were light and soon ceased, the water in the wells was very little increased, and 
the sub-soil water remained at a considerable depth from the surface. Under these circumstances 
the development of malaria was unusually slight, and had comparatively little effect on the 
returns of mortality from fever. On the other hand, in 1 869» the rain-fall of the monsoon was 
abundant, and, more particularly, the fall iu September and October was more than double the 
average, and three times what it was in 1868, and the returns of the autumn months show a 
marked increase in the mortality from fever over the corresponding period of the previous year. 
This increased mortality, however, was not altogether due to the greater prevalence of malaria, 
for the malaria of these provinces is not, under ordinary circumstances, directly fatal to life ; 
but in 1 869, in many districts, a large portion of the population had been suffering from insufii- 
cioney of food from the commencement of the year, and many who had been able to drag 
through the Lot weather succumbed under the climatic changes produced by the monsoon, anil 
were carried ofi’ by attacks of fever which, under better circamstanccs, they would have been 
able to withstand.^' 


The increased rain-fall, especially in the latter months of the year ns we have already 
seen, docs not solve the unusual occurrence of fever in the Punjab, and without a more detailed 
statement, it is difficult to judge how far the two were connected in the Central Provinces. 
A cemparison of the monthly rain-fall in each district in 1869 with that, of 1868 is required, 
as well as a statement of the monthly deaths from fever in similar detail. As Dr. Townsend 
observes, the conditions which favor tlie dcvehipment of malaria form a very difficult subject 
of study, and the special attention which he proposes to devote to it will, I doubt not, elicit 


some interesting particulars. 

77. Iu the Madras Presidency 182,346 deaths were attributed to fever, or a ratio of 5*3 

per 1,000 — a proportion very nearly equal to one-third of the 
lu the Mndrns Pwaithmey fever wan mortality. The remarks of l)r. Cornish, the Sanitary 

nondirigat^^ dilitricts!* "**^***^ ^ Commissioner, on the epidemic are of much interest, especi- 
ally in connoction with the question of the influence of canal 
irrigation in favoring the prevalence of the disease, to which allusion has been already made. 

The year 1 869," ho observes, " has been remarkable for a considerable increase in the 
fever mortality of the population of the Madras Presidency. 

Fever has been specially fatal in the districts of Godavory, Kurnool, Yizagapatam, Cud- 
dapab, Ganjam, Malabar, and South Canara. The small population on the Neilgherry Hills, 


too, has suffered unduly. 

The highest iportality of all has occurred in the Godavery District (12*0 nor mile), 
where a large tract of country is under canal irrigation. If a similar mortality baa occurred 
in the adjoining irrigation district (Kistna), or in the delta of the Cauvery (Tricliinopoly and 
Tnnjore), where irrigation has been practised for many years, it would have become a question 
whether some connection might not have been tro^ between the accession of fever and the 
influence of canal irrigation ; but, as a matter of fact, fever has been more prevalent and fatal 
in the districts of Bellary, Kurnool, and Cuddapah for the past four years, where there are no 
irrigation works to speak oL than iu the Godavery District for the same time ; while the 
irrigated districts of Kis^ncI, Tanjore, and Trichinopoly have had a fever mortality of Ji/tjf per 
cenL below that of the dry districts just mentioned. 
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The fluctuations in fever mortidity in the several districts deserve to be carefully studied 
from year to year. So far as the figures of the four years enable one to come to any conclusion, 
the causes pimucing fever would appear to be operative over widely extended tracts of country 
at the same timcp and to lie in action for long periods together. It is noticeable that a high 
fever rate in Gbinjam and Qodavery has been co-existent with a similar high fever range in 
Lower Bengal^ in Kurnoolj and South Canara, places which are very wide apart.^^ 


78. The statistics of the Bombay Presidency do not afford any information on the subject 
^ ^ of fevers. The deaths due to this disease are not separately 

entered, nor are anj remarks made on this cause of mortality 
Presidency. by the Sanitary Commissioner. 


79. Bowel complaints and the various kinds of injuries as causes of mortality do not 

require special notice; for, although they are separately entered 
in some of the annual statements furnished by the Sanitaiy 
Commissioners, they do not find place in all of them, and, as 
a rule, no comments are made with regard to them. With 
the general introduction of the new forms, this want of 
information will be supplied, and the interesting facts, which may be elicited under these several 
heads, will, no doubt, invite attention. 


Sbotiov II.— *1). 

Bowel eomplainte and tT^uriee m not 
gcnerully coramentod on by tho SaniUiry 
OommiMionors. 


80. This sketch of the history of the diseases, which chiefly contributed to the mortality 

of the different provinces, rapid and imperfect as it has been, 
has occupied so much space that I must content myself with 
a very brief notice of the matters which remain tf> be discussed. 
The main facts regarding the meteorology of the year have 
been already recorded in my annual report for 1809, but they may be very briefly recapitulated 
here for the purpose of ready reference in connection with the general history of disease. In 
the Lower Provinoes, Mr. Blanford shows that— the most striking feature of the tempera- 
ture of 1809, as compared with that of 1808, is the high range in the first five months of the 
year the fall of rain was less than the average in Orissa, the Gangetic Delta, and 

Arracan, also in Eastern Bengal except Sylhet, and probahl^- Chera Poonjee in Lower Assam, 
Bikkim, and parts of Bebar. It was above the average at Soorce and Berhamporo and over 
a tract of country stretcliing between the Rajmchal Hills and the Bhootan Dooars, including 
Dinagepore, Rungpore, and probably Julpigoree and Buxa. The rain-fall iu Upi>er Assam 
seems also to have been in excess of the average, and it certainly was so in Sylhet.^^ The 
meteorology of the North-Western Provinces is not discussed separately, nor are any statements 
of temperature, rain-fall, &c., given for the province ; but allusion is made here and there to 
the peculiar characters of the year. The remarkable features ns regards climate were a 
lengthened hot season, a dry ardent season, commencing early and extending far into what is 
usually counted as the rainy season : a delayed rainy season charactorixed by a rain-fall of 
more than average quantity, and ending in quite a flood of rain as late as the first ten days of 
October,” No separate section of the Punjab report is devoted to meteorology, but a sum- 
mary of observations in the Punjab by Dr. Neil, the Meteorological Rt^porter of the Province, 
is given as an apriendix. There was the same general history hero as in the North-Western 
Provinces — a high and protracted temperature during the first five months of the year, and a 
heavy rain-fall distributed over a comparatively short period. In the report for Oudh no 
mention is made of meteorology ; but the subject has received much atteiitiou in the Central 
Provinces, where observations are recorded in a certain number of stations under the superin- 
tendence of the Sanitary Commissioner, The general results for 1869, as compared with 
those for 1868, arc thus stated by Dr. Townsend : — 


Skotion Tll. 
Tlio meteorology of i\ 
remnrkuble. 


" The mean barometric pressure was greater in January, February, April, August, and 
November, less in the other months. 

The mean temperature was considerably higher iu the first half of the year, i, e., in the 
spring and hot weather ; lower in the rainy season and autumn. 

The mean humidity was less in the first half of the year ; considerably in excess during 
and after the rains. There was less oloud in May, the hottest month of the year. In the 
autumn the amount of cloud was greatly in excess over the season of 1868. This is a rather 
important point with reference to relative prevalence of blight in the corresponding seasons 
of the two years. 

The rain-fall was less in the spring and hot weather ; greater during the monsoon, and 
this was more especially the case iu the months of September and October. 

“ In the general direction of the wind, there was no great difference in the two years. 
South and south-westerly Nvinds were to a slight extent more prevalent in 1869 in March and 
in September. The velocity of the wind was much the same during the hot weather in both 
years ; it was considerably less in the rainy season ; greater in October. 

The amount of ozone, as estimated by Schonbein’s test, was generally less than in the 
preceding year, but greater in June, October, and November.” 

K 1 
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81. Dr. TownaeDd is i<he only one of the Ssnitar^ CommiasioDers who has devoted n 

special section to the oonsideratioa of the food-supply of the 
Tht of the p 0 opU.— people, and the information which it oontmiu is not onljr full 

Tbfai ini^rtiut an^eok baa been lUaena- of intenst, hut has a very important bearing on the sanitary 
^ in a aaj^to aaction only by histoiT of the year. In the other annual reports, the sub- 
P^vinMa.^”"*^"”*”^ ^ ^ Centm tecoive the attention which it deserves ; in some 

it is jpassed by altogether, in others only incidental mention is 
made of it ; and yet there can be very little doubt that the famine in 1869, the effects of which 
were felt far beyond the area in which the crops had failed, had no small infiumice in favouring 
the spread of the great sickness of the year, and in determining the excessive mortality which 
it occasioned. 

82. On hundred aqd one different places in the Lower Provinces were visited by the 

Sanitaiy Commissioner during the year. Dr. Smith men* 
... .. tions that he travelled 2,600 miles in the course of these 

in'pwtions, and was absent from the Pr«dency on tour for 
erally defective. Bearly nine months out of the year. Great part of Dr. Planck s 

report is occupied with a description of «35 towns and cities 
which he inspected. The Sanitary Commissioners for the Punjab and Oudh append to their 
reports remarks made on the sanitaiy condition of certain towns which they visited, but there is 
no general record of any inspection tour. In the Central Provinces, although the movements of 
the Sanitary Commissioner are not detailed. Dr. Townsend visited a large portion of the 
country, and minutely examined the circumstances attendant on the unusual prevalence of 
disease. 


83. Excepting in the Punjab report in which Dr. DeRenzy has devoted a special section 

to the Progress of Sanitary Improvement/^ the important 
SacTjos yi. question of what sanitary measures were either suggested or 

n.t b^u^.Srdi«i*iatheM^ ht« not received from the Sanitory 

ports. Commissioners generally that prominent notice which it 

merits. The orders of the Qovernment directing special at- 
tention to this subject had not reached them when their reports for 1869 were prepared. In 
future years full details will doubtless be given. 

84. Before concluding my review, I must refer to certain remarks on the subject of 

venereal disease and the measures which have been under-* 


T>r. DoRensyi remiirkt on venereal taken with a view to its prevention, which have been made by 

“•«)' commi™.... .r a. « . totto, ^ .r 

c^uae of inefficiency among them. which forms one of the appendices ot his report. Referring 

to the opinion of the Sanitary Commission of Bengal, as 
expressed in their annual report for 1864, an opinion on which all the rules and regulations 
for the prevention of venereal disease have been based, Dr. DeRenzy states that, in his belief, 
the evils attributed to this cause have been greatly exaggerated, that the means adopted to 
check them have failed, and that all measures intended to accomplish this object will meet with 
a like result. The point refermd to the Sanitary Commissioner by the Government of the 
Punjab appears to have been not the advisability of attempting to protect European soldiers 
from this disease, for that question has already been fully discussodi and the necessity for such 
preventive measures had forced itself on the attention of the Government, but simply how 
the measures which hod been already in operation within the cantonments could best bo 
extended to such of the neighbouring civil population, from among whom the soldiers 
wore believed to contract the disease; how, in fact, the Sanitary Commissioner could 
best discharge one of the important duties which were originally assigned to him. Dr. 
DeRenzy has, however, discussed the question of the advisability of attempting any 
such protection at all, and his statements, which very imperfectly represent the facts, have, 
I understand, been claimed hj the opponents of the Contagious Diseases Act in England 
as arguments why this Act should be abolished. In their report for 1864, which has been 
already referred to, tlie Sanitary Commission for Bengal quoted the opinion of Dr. Duncan 
Maepherson, to the effect that fully two-thirds of those who imbibe the disease are invalided 
within five years, and are sent out of the service with a loathsome poison circulating in their 
veins which passes down to their posterity.^^ Taking the figures from Dr. Bryden^s table, 
Dr. DeRenzy stetes that in the five years, 1864-1868, there were 36,879 admissions from 
venereal disease, and that the total number of men invalided on account of syphilis in the 
same period was 509. ^'According to Dr. Maepherson^s estimate," adds Dr. DeRenzy, '^tho 
number would have been 24,586, supposing that eaoh admission represented a distinct indivi- 
dual point on which 1 shall remark on hereafter." But in using this argument, Dr. DeRenzy 
must have been aware, and indeed the sequel shows that he was perfectly aware, of the fact 
that the admissions do not and were never intended to represent distinct individuals. The 
proportion of admissions into hospital from any disease among every 1,000 men is a 
recognized and well understood standard of health statistics, It means simply that so 
many cases of illness Occurred, it never professed to mean separate individuals, nor ooulrl 
such a meaning ever be properly attached to it. In one place Dr. DeRenzy <|Uotes these 
admissions as if they represented separate individuals; in another place he insists on the 
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welUkoown fact that the same man may be the subjeot of aevoral attacks durini;^ the year, ami 
so swell the number of cases. So far as 1 knowj venereal disease was never pointed to as one oi* 
the groat causes of mortality in the European army in India, so Dr. DeBenzy's arguments in 
controversion of an assertion which appears never to have been made do not require notice. It 
is impossible to adduce any statistics to show bow much of the annual invaliding is due t<* 
venereal affections, or how mr the constitution of soldiers^ offspring is impaired by the syphili- 
tic taint of the parent. No statistics could supply this information, but any one acqi^nted with 
the British soldiers knows how frequently that deterioration of health which leads to death, or 
discharge from the service, is traceable to the syphilitic poison. There is, however, one point 
in regard to which we have statistics, and that is the degree of inefficiency among European 
troops, which is directly due to venereal disease. In my annual report for 18(18 I gave a 
table prepared by Dr. Biyden to show the amount of inefficiency caused by the chief diseases 
in each month of that year, and any one who doubts the prominent place which venereal af- 
fections hold in the returns of British Military Hospitals can refer to that table and judge of 
the results. It is shown there that the average number daily inefficient from this class of dis- 
eases was greater than that from any other cause whatever. The general totals for the year 
are as follows 



Average daily number 

Average daily ineffi- 

DiSSASXS. 

inefficient from each 
disease. 

ciency per cent, 
of strength. 

Fover* 

311 

•99 

Dysentery and Diarrhcea 

98 

•31 

Hepatitis 

89 

■28 

Respiratory Diseases 

92 

•29 

Venereal Affections 

865 

1.16 

All other causes 

635 

2.01 

Total 

L590 

5.04 


And this return takes no account of the many coses of illness which were due indirectly to 
venereal disease. In 1809, out of a total average daily sick list of 1,986 during the year, 436 
of the cases were due directly to venereal. In 1870, out of a daily average total of 2,017 men 
in hospital, the inefficiency was due in 430 of them to venereal. I do not under-estimatie the 
value and importance of sanitary measures for checking cholera, fever, and other diseases ; but 
such measures will have no effect in diminishing the prevalence of that special class of diseases 
to which reference is now made. There may be differences of opinion on moral grounds os to 
the desirability of having any measures for checking venereal disease, there may reasonably 
be differences of opinion as to the best measures to be adopted for its prevention, but it seems 
hardly credible that any one acquainted with the facts should argue that this class of diseases 
is comparatively of so small importance that no means need be taken for its prevention at all. 
The returns for 1870 are not yet complete, nor have all the reports of the Lock Hospitals for 
that year been received. Judging from the statistics of previous years, during which the regu- 
lations for the prevention of venereal disease in military cantonments have been in force, 1 
fully admit that the results have been most unsatisfactory, and that the amount of good which 
has* been done was by no means so great as was to bo expected ; but these unHatisfaetory re- 
sults are due not to any defects in the system, but to the very imperfect manner in which the 
system has been worked. ‘Wherever the civil and milita^ authorities have energetically 
combined to give it a fair trial, the results have been very diiTerent. 

85. The work of the Sanitary Commissioners, as a whole, so far as it is evidenced in 

their reports, gives much ground for satisfaction. Their duties 
The wwk which hu hem already gtated broadly to consist of two great divisions — Isf. 

orUieVwd»it*vaIue. “ to obtain information regarding the sanitary condition of the 

people, the geographical distribution of disease, tbc nature 
and history of epidemics, the circumstances favorable to their spread, and the many other 
matters connected with the health of the population ; and 2,nd, to point out and urge the 
importanoe of the various sanitary measures which are needed. Under the first of these beads 
much has been done ; tbe history of epidemic disease throughout India in *1869, imperfect as 
it is, presents a striking oontraat to the absence of all information which attaches to former 
years. The data, the collection of which has been so well begun, will gradnally improve and 
soon form the basis for most valuable generalizations. Knowledge of disease and of the circum- 
stanoes under which it breaks out in violence must form the foundation of all progress, and in 
this view of the case what has been effected represents progress itself. Under the second 
head not much has been shown ; but tliat arises in some measure from the fact that the Sanitary 
Commissioners have not specially discussed the (j^uestion. No great sanitaiy engineering works, 
so far as I am aware, have been inaugurated during the year; but it would be wrong to estimate 
progress merely by such great improvements which can be executed on1y*at the cost of mucli 
money and by special engineering skill. It will be some time before such works can really be 
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dose on any large acale^ but mean time there is ample field for sanitary improvements in the 
towns and villages^ where much that is required can be done at little expense. The first step in 
sanitary reform is to teach the people its value, for without their assistance it is useless to 
expect any satisfactory results. If the suggestions which I have lately made for placing the 
health department on a wider and more efficient basis be approved, I believe that an important 
step will he taken towards this important end. 

80. In concluding this review, the great length of which has in great measure been due 

to the very unhealthy character of the year to which it refers, 
The eeFerai r^mmendatlom which ][ ghall^ for the sake of convenience, briefly recapitulate the 

various recommendations and suggestions which We been 
“ * made in the course of it; and, as these may be conveniently 

considered in relation to one or other of the sections which I have adopted, I shall take the 
opportunity of showing clearly what these sections are, in the hope that the Sanitary Commis- 
sioners will follow the same arrangement. In preparing this review, I have been more than 
ever struck with the importance of having these reports prepared on one uniform plan, not only 
because it will prove a great oonvenienoe to myself, but also because it will be a great conve- 
nience to the various Sanitaiy Commissioners in studying each other^s work, and to the public 
generally who may be interested in sanitary matters, and who may he anxious to compare the 
data contained in one with those which are to be found on the same subject in the others. 


Sugg^on. far the preperetion of 87. Each sanitary report should, therefore, consist of 
Sanit^ Reports on a uniform plan are six distinct sections, and under esch of them the various points 
here detailed. to be detailed i^ould receive prominent notice. 

I. — The vital statistics of the province. 

The annual statements should be according to the standard, from which no deviation what- 
ever should be made. If the population to whom registration has been extended does not 
embrace the whole population of the province, the fact should be mentioned in a foot-note, and 
any discrepancy in the numbers of the whole province, or of any district, as compared with 
those of the year previous, should be explained. 

The figures should be punctuated by millions and not by lakhs. 

Any statistics regarding births and marriages should be shown in separate statements 
from the mortuary tables. 

Any measures for improving the registration which have been adopted during the year 
should be noted, and how far any improvement has been eflected. 

II. — History of the chief diseases during the year — 

(a.)— Cholera. 

(6.) — Small-pox. 

(c.) — Fevers. 

(£?.)— ~Bowel complaints. 

(s.) — Injuries. 

With regard to each of them, the facts should first be recorded, and then the opinions, if 
any, which have been based on them, 

HI.— The meteorology of the year. 

The main features of the year should be shortly noted, and any connection which they 
appear to have had with its sanitary history discussed. The monthly rain-fall and temperature 
in particular should be compared with the monthly statistics of disease in each district, from 
which such data can be procured. The daily rain-fall and daily register of other meteorologi- 
cal phenomena in connection with the prevalence of epidemics are of much importance. 

IV. — The food supply of the people, as eflected by the out-turn of the crops, the rate of 
wages and the prices of grain, and such information should, os far as possible, be given for 
separate districts, in relation to the comparative mortality in each. 

V. — A record of personal proceedings. 

This should include a note of the various places visited during the year, although 
the special reports on each need not always be print^. The dates of such inspections should 
always be given for future reference. In connection with this point, I would observe that 
those tracts of country should generally be selected' for inspection which hwve suffered from any 
unusual sickness in the preceding season, and an attempt should be made to investigate its 
causes on Hie spot. 

It may be urged that the Sanitary Commigsioners are too much occupied with the super- 
vision of registration to be able to leave their head-quarters for any length of time, but they 
can do much more to secure efficient registration by moving about the country than by any 
other means. They can interest district officers and others concerned in the work, and can 
satisfy themselves as to the manner in which the registers are kept. The mere prospect of 
their visit will stir up the registrars to greater attention ; and with all this advantage gained, 
they can also do much to become acquainted with the couutiy and with the people, and to 
enlighten them in the benefits of sanitary reforms. The details of compilation must 1^ done 
by the offioe establishmqpt, and the results checked here and there. 

Under this headUso mention may be made of any special reports which have been sub- 
mitted during the year. 

VI. — Sanitary Progress. 
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AfvMidk A j ov m umiMt tmMmtxamA dob tm. 

1!hiidioidate«i«ootia of W tliot Imo bwn inodo in thoyaar, not only#* 

Nfudi tho « WttWion of oW.gmt ongineering woito, brt ,«1», w i* conoera* 
T?/m w ^ «— «M talcan to imteuet the people in thoar Tolneand any aign 

aha* sdwBao bao bout in e|ii#«dincition> 

Bnd indflbringtbc^nmadcBiiiidoi^ioao on tiiaao diffimnt boada, and on any other 
tdbdoh dMom notioe. the Sasitf^ Comaniarionera ahoold abatain from oritiohdng the 
▼iwn of in «mo de{iartinent. The fblleat and freeat discnaaion mar be 

oarried on with regard to any tbaowtMoidi^,^ foota of the year nwy be conaidorpd 
in the light of thm oniniona witjumt imping to tiie diaonaaion anting of a oontroveraial 
natore, and without endeavouring to ahow ^ the viewB advanoed by any other Banitaiy 
Ooniniaaioner are enoneona or oaloulated to do intiaohin* 

The rewffta riiould be aubmitted at a ittnoh earlier date than heretofore. 

■ pa^h rep^ dionld be provided with a oomplete table of eontenta^ and with a clear map 
of the pnrinoe in which the geogn^ical diatribution of oholora and its relative fhtality in 
diffiwent plaoea alKiidd be diatinetly anown. , ^ . , . , - 

88. 1 bdieve, howeva?> that the idea of fortushing aucb a map after the manner sug- 

geatad by Dr. Ooodeve, and ordered by tho Secretary of State, 
moat be abandoned aa impraotioable. The provinces wre too 
large to be dealt with in tnia way, and every map which baa 
been attempted on tbia system lias been more or le« a failure. 
The "?f“" otgeot is to show at a glance the chief facta oi the epidemic, but tho innumerable 
oi»lea and figures which are required to illustrate the history of an epidemic among the general 
population would lead to the greatest oonfnaion. It is very desirable that the same method of 
^ifinafing {jhe rcsolts should be adopted in all parts of India, and that this method should be' 
aa complete as can be desired. I propose, therefore, to consult all the Sanitary Commireionors 
on the Bulneot, and then to submit an improved design of map for the consideration and 
orders of we Oovemment. 


Or. QoodsTC^f pint ef a nap 
Atmitut ths dlnniMitfon and preva- 
Itme of dudna Npdm aoditoitian. 
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PA.BT I. 


FETTEKEOPER’S THEORY ILLUSTRATED IH MADRAS. 


1. In endeavouring to arrive at any definite conolusions as to the accmracy of the views 
Impowibiuty of deciding definitely in regard to cholera, which have been expre8se<i by Professor 
regarding the vttUdity of the eoil theory Pettenkofer, it must be premised that no opinion regarding 
at the present time. the truth or error of the theory can be formed until an ex- 

tensive series of accurate data has been accumulated, showing the precise physical conditions 
of localities daring the prevalence of cholera, with the special distribution of the disease in 
them as regard both time and place; and until these facts have been compared with the con- 
ditions of the same localities during periods of exemption, and with those of other localities 
which may have been temporarily or permanently exempt. The acquisition of such data 
necessarily requires time, and can only be thoroughly secured by means of prolonged local 
study and observation. 


2. Even a cursory inspection may, however, afford considerable information in regard to 

.the compatibility of the theory with the general history of 
Cortaia fticti toay indicate ^lidity distribution of the disease, and may at least serve to 

of objection.. determine whether certain A ohjeetiong to it, on the 

grounds of its supposed inapplicability to particular localities, arc valid or not. 

3. The oorrectness of the foots on which Professor Pottenkofer has founded his theory 
Oometaen of tho fact, ou which is doubted by no one, but some antborities have questioned 

Pottenkofirr foauds tho thcoiy nndouht- whether suoh facts ore of universal applicability, while others 

consider that their significance may be otherwise iuter()reted. 


4, Among the latter we find Dr. Bnohanan, who, apparently under the impression that 

Pettenkofer's ideas are inoompatible with the benefits derived 
Dr. Bnehonm^ krt^rototion of Bub-soil drainage, endeavours on h priori ^unds to 

prove that subsidence of water-level necessarily implies in- 
creased liability to contaminatioa of wells; this increased liability being supposed to lie 
dne to the drainage areas of wells being increased in proportion to the subsidenoc. But 
allowing that the drainage areas ore increased, this increase is surely almost necessarily 
associated with a commensurate increase of the filtering layers of soil, and (in those cases at least 
u • 1 where the water-level is dependent on local rainfall) with 
CoanderstionsriVM^tig thii mtor* decrease in the amount of water to wash down impurities, 

BO that, althongh there may be a certain amount of concen- 
tration of the impuritiee already present, there will be diminution in the quantity of entering 
material. 


5. Many of the objections and facts which are advanced as disproving the theory appear 

^ ^ . to arise from a misunderstanding of what its essential ixiints 

Mil d«6 to to goj] really are. For example, objections are 

not wanting, founded on the idea that a suWdenoe of water- 
level is essential, in place of a peculiar stage of soil moisture attainable in diverse localities, 
either by a subsidence, or an increase according to their physical conditions. Other objeotions 
are founded on the i^ ^at some special kind of soil is necessary in place of a special condi- 
tion which may be present in soils varying greatly in many of their characters ; and others 
again depend on vague general ideas regaling the nature of the soil in sjiemal localities. 
For example, it is not nnfrequently asserted that certain places in which cholen is prevailing, 
or has prevailed at some previous time, arc in a part of the country occupied by pure rock. 
1%is generally seems to mean that the soil is very thin, and that there is much out-cropping 
rock, for it is manifest that the existence of pure rock surface is a condition which can only be 
of extremely partial occorrenoe without rendering the locality in which it ocenrs almost unin- 
habitable, and the mere fhet that the soil in any place in which cholera prevails is very thin can 
baldly bo adduced as dUcrediting the soil theoiy. 

6. While considering the various objections which are brought forward, it may not be 

ont of place to remark that, in certain quarters, there appears 
MiMpprehimrion ^rdintf the ns- to be a considerable amount of misapprehension as to the 
to tarfiTvSBiMii observations in regard to soil moisture wUob are desired with 

’ a view to aoqniiing data on which a judgment in regard to 
the merits of the theory may be founded. It seems not always clearly nnderstood that mere 

O 1 
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random selection of a well and the application to it of an apparatus to indicate changes in the 
level of the water are not necessarily sufficient to secure valuable results. It is true that in 
certain localities with a homogeneous and porous soil, in which the water-level is near the sur- 
face, almost any well is capable of affording valuable information as to the prevailing conditions 
of soil moisture. But, on the other hand, in many districts with shallow soil uid an undulating 
surface, no less than three different orders of wells exist (vid« Plate 1, Fig. 1). First, common 
„ , surface wells (A), in which the water level is dependent on 

amoimtof water present in the roU; second (B), wello 
deeply sunk into the impermoubJe Babstratuniy bat denying 
their entire water-supply from the drainage into them of the soil moisture of the locality ; 
third (C)p wells sunk into water-bearing strata below the first impermeable layer* Now it is 
])lain that observations on the level of the water in B and C cannot afTord information of an^ 
value regarding the soil moisture of the locality in which they aro situated ; for the latter is 
only very partially dependent on local sources, while in the former, although ^e water is de- 
rive from local drainage, it is placed entirely in abnormal circumstances, as regards diminu- 
tion due to evaporation, removal, &c. Wells such as A will afford the desired information 
regarding the soil conditions of the precise locality in which they are situated, but they cannot 
be supposed to give exact information regarding the conditions prevailing in anjr place, however 
near to them, which is in a different drainage area, and with a soil different in character, in 
depth, and in general configuration, (vide D ) ; for it is manifest that the conditions prevail- 
ing at any given time in a deep hollow, with considerable soil aocumulation, such as in the c^e 
of A, will by no means necessarily correspond with those contemporaneously present in a wide 
and shallow basin in a very thin soil, os in the case of D. The water originally present in the 
two areas may have been equal in amount, but in D, owing to the ghallowness of the soil and 
the large exposed sufaee, evaporation will cause very rapid diminution, and may thoroughly dry 
the soil at a time when there is still much moisture in the deeper hollow, A. 

7. There is still another class of wells regarding the capability of which to afford the 

requisite data, there must be very great question. This class 
Another claw of wellf which includes those wells situated in very deep soils, in which the water- 
exHotdttU^*^** * ^^ ^ **** permanently very far removed from the surface of 

the ground. The water in these wells, 80 or 100 feet from the 
surface, may really occupy the first water-bearing stratum, and yet be incapable of 
affording information regardingtho ossumedly important changes in soil moisture, in such 
cases, it is extremely improbable that any amount of organic matter can reach the water- 
bearing stratum by percolation, as it must almost inevitably be filtered out,* and unless the 
local rainfall be excessive, it is very problematical whether the surface water due to it can 
reach this layer either. Taking these things into consideration, it seems quite clear that iu 
such a soil changes in the moisture of the organically polluted layer of soil and in the W’ater- 
levcl of the water-bearing stratum, may, and probably do, take place quite independently of 
one another, and consequently that the indications afforded by one do not deterniino what the 
state of the other is, 

8. In short, observations are of no value unless they furnish indications as to the condition 

of that layer of soil in any locality in which aocumulation of 
CharactiOT^in reudormg organic matter and changes in moisture occur, and observations 

lem o VR ue. water-level in wells are only useful when they furnish such 


indications. It has been urged as an objection to tlie soil theory that it hardly helps us on 

Pwcticl or^«tlan totho «.U th«,ry. however open to objection it 

'' ' may be on tbu ground, if it be consistent with facts, is more 

valuable and more likely to prove of practical benefit than theories of the greatest dofinitoness 
and clearness, which ore not consistent with facts. It may well be doubted whether any 
of the theories which have been advanced with regard to cholera is consistent with, and capable 
of explaining, all the facts as to the origin and spread of the disease, but unfortunately each 
theorist is apt to imagine that his own peculiar views represent nut merely a certain amount 
of truth, but the whole truth. 

Until the number of accurate observations and facts as distinguished firom mere impres- 

sions is very much larger than it is at present, it is only with 
Nocemty nccama. ^ greatest reservation that any one theory can ^ 

accepted. What is required in the meantime is the carefnl 
collection of facts, a comparison of these with one another, and a patient investigation of their 
adaptability to the various current theories. 

9. Without occupying further space with general remarks, I shall give a brief account 
fa oonoMtioa with the soil of th* fact* confirmatory of, or adverse to, the soil tbeoiy 
thMry olMmodm the Madnu Freti. famished by various localities recently visited in the Madras 
dene, and Myeora. Presidency and Mysore. 


# 


* 7^de experiments on filtration of sewage through natural soils .— Bepari iAe Bwm JPolMwn 

CommMon, 

t It must be remembered, on the other hand, that " the utility of a theory by no means implies its truth.”-^ 

The Oeneeie qf Speciee^ 
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10. Madbas Town and thb ibimbdiatb neighbourhood.— *The most importaui points to 

Natoro of tho kaI in Hadrai eompat- bo DOted hero are 
ible with Uability. 

Ut The nature of the soil on which Madras is built is such os^ according to the 
soil theoryi will satisfactorily account for its general liability to cholera^ while at the same 
time, as in any other old sea-bed or alluvial dei)osit| the variations in the soil in special 
areas are such as to warrant the expectation of corresponding variations in the general 
and seasonal liability to tho disease. These variations in soil conditions in diSerent areas are such 
as to require very careful observations as to the particular times and conditions in which the 
inhabitants are attack^. The first and important water-layer seems almost everywhere to be 
close to the surface, due to the presence of a bed of very dense, black impermeal)le clay. Tho 
importance of this clay as a water-retaining stratum is demonstrated by the fact that great 
caution is necessary in deepening the beds of tanks, as, should the excavation be carried so far 
as to remove the stratum of clay, the water is no longer retained, but runs off into the loose 
sandy soil beneath. In some places this clay has been laid bare, and here of course the water 
lies on the surface ; in others the superimposed soil is very thin, and nowhere does it exceed 
a few feet in thickness. In Perambore, a district peculiarly subject to cholera, this is specially 
the case. Thanks to the kindness of Colonel K. Cadell, R. a., I was enabled in JDecember to have 


an examination made in the compound of the Covernment Powder Mills, which clearly showed 
tho nature of the soil. The water-bearing stratum was, in the spot examined, at about four 
feet from tho surface, the water occupying a layer of almost pure sand immediately above the 
black clay, and beneath a layer of sandy-made soil. The special local variations in the thick- 
ness of the stratum above the water are very well shown in tho same place, as at the other end 
of tho same compound ; the water is two or three feet further from the surface of the ground.'’^ 
2nd . — ^The second point of importance in regard to the soil theory, as applied to Madras, 

is, that the cholera seasons in Madras coincide with periods 
Fact® rogardinff tee acaijoual occur- which a considerable amourit of change in soil moisture 

IS occurring, ms., during tho drying ailer the north-east 
monsoon, and during the moistening of the south-west monsoon, the disease diminishing or 

dying out at the poritxls of greatest dryness and greatest 
Dr. Balfour*! atatiitlcs. moisture. The following table, showing average rainfall for 

60 years, and total cholera deaths from 1855 to 1869, is extracted from Inspector General 
E. Baffour^s statistics of cholera: — 


Jou. Fob. |Marcli|Apii1. 1 May, I Juno.j July. I Au^. Supt. Nuv. Deo. i Toxa.l. 


AfOrtffO Monthly mUifall for 60 year! ... O’BO 0*23 0*48 O W 8*46 4-3H 4-68 10 60 12 «o | 8*48 1 47'82 

Total Monthly cholera death!. 1886 to 1809| 2,918 2.886 |l. 848 »73 884 2,404 2,876 2,160 1,890 )1, 681 | 38,877 

From this table we learn that cholera in Madras increases at two distinct periods 
of the year, '' the two distinct rises being in the cool dry weather of January to February, and 
during the hot, close, humid, dead atmospheres of July to October.^' Dr. Balfour remarks that 
the severest outbreaks occur in Matiras in two periods of the year, possessing very dis- 
similar physical characters, and certainly the only physical character which the data appear to 
indicate as likely to be common to the two is a certmn degree of soil moisture attained in one 
by drying, and in the other by moistening. These facts regarding tho seasonal occurrence of 

cholera in Madras appear to be very worthy of the attention 
DlfUcultieB in rcpird to the epplioa- of the advocates of the various water theories. If water be 
tjon of water theoriw to the explana- in which the poison is manufactured and the vehicle 

tiott of teGse phenomena. which it is diffused, there must bo snecial facilities for the 

entrance of choleraic material into the water-supply of Madras at two distinct periods of the 
year,— periods in neither of which there is much rainfall to account for general in-washing of 
the sur^e and soil impurities. If, on tho other hand, water contaminated with organic matter 
is all-important to ensure the spread of the disease, and if this contamination increases with the 
diminution in bulk of the water-supply duo to the continuance of hot dry weather, how does it 
happen that tho greatest and most persistent decrease in cholera in Madras occurs in the 
hottest and driest month in the year ?t 

11 . Palaveram and St. Thomas Mount.— Both of these stations raAnit careful study in 

reference to the soil theory, as they show remarkable differ- 
Important tearing of tee atationa of Qnces in their liability to cholera without any very apparent 
teo wU theoT*^ Mount on iu goU. Both are much less prone to cholera than 

0 801 eory. Madras, and Palaveram presents a very good example of 

* It muKt be noted here that the facta in oonneotion with the Powder Mille b}r no meana favor tbe idea 
that aoil conditioua are all-iniportant in the prodactlon of cholera, aa, in ao far aa the evidenoo goes, tee 
cmployda, although working in tee midat of a district specially prone to cholera, and in a locality tho soil of 
which doea not differ from that of tee surrounding area— a soil which from its characters would appear, according 
to the soil theory, to be apeoiidly favorable to the development of the disease— do not suffer much from it, but 
rather apnear to enjoy a certain amount of immunity.— Fide Proceedings of the Sanitary Commissioner for 

Madras. November 1870. , ^ xt ^ i it 

t For results of microsoopio examinations of Madras waters, vtae Note A., 1—11. 



160 


DK. D. CTTNNINGHA.M’8 REPOBT ON CHOLERA.. 


[Appendiz B 


Situation of baxanr. 


what may be roughly Rtylod exemption. They are situated respectively at 12 and 9 miles from 
Madras^ on the rood between it and Chinglepatj and on the southern side of the Adiar 
river. On this side of the river the soil is very different in its oharooterSi gneiss rock 

and laterite replacing the sand and block clay of Madras ; and 
Soil Mi it has been remarked by Dr. Oornish that, taking the two 

" areas generally, the places situated in the former are .mneh 

less prone to cholera than those in the latter. This, however, taken alone, by no means 
necessarily implies any direct influence of soil, as a difference in soil frequently implies a 
(liflcrence in liability to water contamination. 

12. Palaveoam. — P alavoram is situated to the landward side of a range of low gneiss hills 

on the ground which subsides gradually from its base towards 
Pnlftveram. Adiar. The soil consists of a reddish clay, beneath which 

is a thin layer of laterite over the metamorphic rock. 

Nfttuwj of tbo soil. Towards the hose of the hills the soil is very thin, allowing bare 

rock surfaces to crop out over large areas. There is a plenti- 
Wator-iupply. ful supply of excellent water, attainable at no great depth by 

wells sunk into the laterite and gneiss rook.^ There is also 
at least one tank close to the bazaar, but the water of this is not used for drinking purposes. 

The bazaar is situated on sloping ground, and has perfect 
natural drainage without any risk of oontamination of the 
water-supply. Between it and the sloping ground occupied by the lines, hospitals, and bouses 
«)f the European veterans, there is a slight hollow, and on this the Dhobie Village," a small 
collection of native huts, is situated. 

18. The inhabitants of Palaveram have always enjoyed a reputation for immunity from cho- 

Raputation for immunity. in as fax M the military population is concomed, this 

apt)earg to be well founded, the exemption holding good even 
to the present time. With regard to the inhabitants of the bazaar, however, complete immii* 
nity can no longer be supposed ito exist, os in the autumn of 18tl9, 24 cases occurred. Still the 

Facta ragMdiug cholar. in 1M9. W UHlo liability to toe di^e, as 

this is the first outbreak that has occurred withm the 
recollection of the present medical officer, whose experience of the station extends to eleven 
years."t ^his immunity, or at least slight liability, may be ascribed to various causes, and in- 
^ . terpreted so as to support various theories. But it is at any 

exptomton ortL entirely op^aed to any theory which arenhes the spr.^ 

of PRiavmra. of cholera to the influence of contagion strictly so called, for 

we have here a locality on the high road between Madras and 
Clunglepni, both cholera centres. Into this locality cholera has been actually introduced on 
various occasions by individuals who have died of the disease shortly after arrival from Madras 
and other neighbouring localities, and yet the military population has remained unaffected. 
As above remarked, in one authenticated instance only, namely in 1869, has there been 
any development of the disease in the bazaar. In connection with this point, it is also worth 

LUbiHiy of tl .0 '• Dhobie viUngo.” previo^ly mentioned, by 

no means shares m the immunity of the rest of the statiQUi but 
is liable to frequent outbreaks of the disease ; and, as it is situated in the middle of the station, 
it is clear that isolation is not the protective agent. 

The good quality of the water and the thorough natural drainage will satisfy the reouire- 
inents for immunity according to the water theories, and more especially those of that tWry 

which regard impure water as ensuring development of the 
Water aud “ applied to jig^asc after the addition of the poison introduced by human 

intercourse. The nature and general ooniiguration of the soil 
also will satisfy the requirements of the soil theory as preventing accumulation of moisture 
and organic impurities in it. 

14. When, however, we come to the facts relative to 1869, there appears to be no 

thoroughly satisfactory explanation derivable from any theory, 
for we have no recorded facts tending to show any reason for 
a special condition of soil, or a special liability to oontamina- 
tion of water-supply in this year. It is possible that, were more accurate data attainable, 
either the soil theory or the theory which regards organically contaminated water as a neoes* 
sary second factor might account for the exceptional facts ; but the other water theory can 
hardly step in here with its ready assumption of the accidental entrance of choleraic matter 
into the drinking water, and the consequent manufacture of the poison in this year ; for 
Ihere was no regular outbreak of the disease indicative of a temporary poisoning of the water. 
Detached cases occurred, scattered up and down the bazaar, from the 9th September till the 
1 6th October, one case occurring regularly every day for some time. 

It may be iggded that the soil theory as applied to a locality of this kind, with a shal- 
. . 1 z .u n low soil, hard rocky basis, and general slope of surface, would^ 

rgrwtnon against o to eory. neoessarily imply the existence of compl^ and permanent 


IVifficnltics ill connection with tho 
cholera of 1869. 


For results of microscopic examination of water, Me Note A., 19 — 19. 
t Report on Cholera in Southern India for the pear 1869, by tiio Sanitaiy Commiiiioiier for Madras. 
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immunity. But it must be borne in mind that a soil may be shallow and porous^ and tiio 
l^eneral surface be evenly sloped so as to secure thorough drainage^ os a general rule ; while ut 
the same time it is quite possible, and may be sometimes actually demonstrated, that localized 
and partial accumulations of moisture and organic impurities may exist in it. The rocky basis 
by no means necessarily exactly follows the contour of the ground, but is frequently marked 
by depressions and irregularities of which no indication is atfbrded by the surraee. (/ /VA* 
Plate I, Fig. 3.) 

15. The liability to cholera of the Dhobic Village” maj" be accounted for by cither the 

soil or water theories. For, lying in a hollow, as it does, it 
PoMible mwiM for Hobm of the naturally subjected to the accumulation of organic impuri- 
® ties and of a varying amount of moisture in the soil,* and the* 

same causes rendering its soil liable to contamination will almost necessarily affect the water in 
the surface wells, rendering it liable to act as a pradisposing agent, and giving it a fair oppor- 
tunity of receiving material for the direct manufacture of the poison. 

16. St. Thomas Mount. — T his station, although it has not the decided immunity oi 

. M t Palaveram, is yet by no means specially liable to cholera. 

Cbaracto™^ th”iioil. greater portion of the cantonment lies to the cast of tin* 

Mount on ground which slo{)es gradually to the native bazjuir 
and the low paddy ground between the latter and the sea. The soil, in its general characters, 
is very similar to that at Palaveram, but the gneiss has here, according to Dr. Cornish, been 
disturlied by the injection of trap, and the laterite docs not form so even and continuous 
a layer. One of the most marked physical differences between the two localities is the absence 
of an abundant supply of water in the soil at the Mount, which is probably dependent on 
the much smaller amount of hill surface present here. The wells arc very deep, the watt*!- 
generally standing at a low level in them, and in some cases almost or ({uite failing in the dry 
weather. In fact, the majority of the wells appear to belong to the Class B of page 14S, 

Measurements of water-level in three wells were taken in December with the following 
results 


No. of Well. 

Level of water 

1 from Burfaoo. 

1 

Depth of ! 

Water. 

i 

Feet. Inches. 

^ 

Feet. Inches, j' 

l, Woll at the Troop Barrack 

6 

0 

1 

i 25 


2. Well in ArtiUety Barrack 

37 

0 ' 

16 

! 

‘> j 

3. Well near Infantry Barrack ... 

36 

9 

34 

6 1 

i 


This last well dried up entirely in the hot weather of 1870. 

The position of the bazaar is of some importance in considering the fa<!ts regarding 
, ^ , , ,, cholera in this station. It lies on low ground close to piidd\ 

»>«»«> »ta.ted th.t the «a in fmnnis 

inwards necessarily traverses it before reaching the barrack?, 
AtinoBphcrio influences of the Mount, ij^es, &c., .and even when the atmosphere is very still, th<* 
heating of the exposed surfaces of the Mount must tend to establish an inward current from iht* 
low ground.f 

17. In reference to the liability of this station to cholera, as compared with the almost 
complete exemption of Palaveram, it is of importance to note two points,-— D/, that 
there is here a large bazaar situated on ground of such a nature as by no moans to warrant. 

the expectation of immunity in it ; and 2nd, that it is so 
Points to bo notod in thii station in gj^xiatcd that currents of air must constantly bo passing from 
connection with t e wi eory. localities 0(jcupied by the troops. There are then 

two reasons, according to the soil theory, why cholera should be more likely to occur among llu* 
troops here than among those at Palaveram. In the first place, there is the likelihood of the 
occurrence of cases directly contracted in the non-cxempt area of the bazaar; and, secondly, 
there is the probability of exposure to the poison developed in the soil 6f the bazaar and its 


* That it is subject to considerable fluctuations in soil moisture was very clearly manifest when it was visited 
in December 1870, tor at that time the shallow surface wells in the gardens round some of the houses were lull 
to within a few inches of the surface, duo to the heavy rainfall of the north-east mouHOoii. One such well was 
point^ out, in which there was then 5 or 6 feet of water, and which was said to dry up entirely during the hot 
weathert 

t “ The climate resembles that of Madras, but from the proximity of the station to the hill from which it 
derives its name, the temperature exceeds that of Madras generally two degrees /*— on Civil Btationif and 
MiliUn^ CanimnmU, fo., by Inspector General of Hospitals D, Maepherson, Madras, 1862. 
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n«ijflri)ourhood, and convoyed inwarcU by current af m dependent ou the eea breeze and the 
local atmospheric iniluences of the Mount. Nmther of these oaneeB ave to bo fotind iti existence 

at Palaveratn. Itr Palaveram the bazaar is situated on 
Contnwt with ronciitionB prevftihnff ground favoring ext^mptiou, and even tvein it not, ao, the 
at u u\cmui. relative positioiiB occupiod by the baizoar and the rest of 

the station in relal ion to the hills and sea breeze are such that there is no speoial tendency to 
the ostahlisliincnt of currents of air passing from the one to the other. 

I S. The statistics adduced by Inspector General Balfour in regard to this station are 

important^ as showing tbat^ oven within its limite, diflereiit 
Dr. luifour’fl of rolutivo degrees of liability. . They show* that 

.If iiu; Mount. admissions from cholera per 1,000 of mean 

strength of European Horse Artillery, during a given period 
.»r years, wiis ; that of European If’oot Artillery 3*50, and that of the Native Golun- 
(liinze Now, the most marked difference between the soil conditions of the Horse 

;f lid Foot Artillery barracks is apparent from the well measurements previously given. The 
'froop barrack” lies to the south of the Mount on lower ground than the Foot Artillery 
1 ? bamcks, and the well there shows the presence of water close 

to the surface; while the water-level and occasional tailun* 
of the wells in the neighbourhood of the latter bniUlings seem to* indicate that there is no 
:i(?cumulation of soil moisture and that the wells, situated as they are on the ground 

sloping from the base of the hill, are mere local reservoirs which cateh the water in its passage 
to the lower ground. The wells of the Troop barrack” may be more liable to surface 
f‘ontamination, but the others must l>e more subject to extreme concentration of contained 
impurities. 

19. The NKit-GHKaniKS. — There appears to be no question that up to the present time, 
lU'liiUvo immunity of the Neil- aR almost, if not quite perfect, immunity from cholera has 

ffbon*Y plateau. j>r6vailc(l in the Neilghcrry plateau. 

H'lio generally accepted bidicf is that the immunity is perfect, but I am informed by 
T)r. Cornisli that a few oases did on one occasion occur in OoUicamuncl, which could not be 
iUfeounted for, save on the supposition of a certain amount of local development of the 
disease. The general immunity is, however, siiHiciently remarkable, more especially when the 

fact of the constant traffic and communication with the plains 
ThiB immunity rxistn m spite of Lome in mind. Any oiic descending tlio Ghftt to Metapolliuiii 

proiu! to cholera. previous to the weekly fairs at Uoonoor and 

(3otacamund, must realize that isolation and coiisec(ucut non- 
llaliility to introduction of a poi.sori can hardly in this case afford a satisfactory explanation of 
the noii-oceurreiiee of the disease, and this is confirmed wlicn it is remembered that cases 
of cholera have been imported from the plains, the patients dying in the GluUs, or shortly 

after arrival on the platt^au. The locality in itself seems to 
And in Hpitc of nctiiiU introiliiction present somc conditions unfavorable to the devedopment. of 
o cuaes o o incase. disease. What the exact nature of these conditions may 

Many phenomnm fiivorahu? to Pet- be is of coursc a matter of doubt ill the present state of our 
ti'iikoihr'B views. knowledge, but there are many iliiugs present which seem to 

favor Peticukofer^s views as to the importance of soil. 

20. The basis of the plateau is formed almost exclusively of gneiss rock. On this 

Ffiooiii thick layer of dense retentive clay is superimposed. 

^ ^ ' The surface soil is formed of vegetable mould from two to 

IliiTC feet ill thickness, and between this and the clay there is a layer of gravel varying in 
thickness from a few inches to several feet. The eluy stratum varies much in depth in various 


places; for, formed as it appears to bo by tbe gradual disintegration of the gneiss, 
it is ou the slopes of the Glifl.ts constantly liable to bo washed away by the rains; while, 
f>u ilift other hand, on the comparatively level surfuxsc of the plateau, it settles down in 
sifify and accumulates in layers of constantly increasing thickness. It presents various shades 
of red, white, and yellow, and frequently on section shows the markings of the rock 
from which it is formed with bands of quartz still iiersisting in att unaltered state. Its 
great density is demonstrated by the hardness and sharpness of outline which sueli sections 
retain, their surfaces being so compact and firm that they become covered with liclien, 
like unaltered rocks, and unless diroctly exposed to the siiu, it retains its moisture during 
long periods of dry weather. Now, when a soil of tliis kind is associated with general undula- 
tion of surface, like that prevailing on the plat.cau, it i.s evident that conditions such os those 
proscribed by Pettenkofer for the development of cholera can only be of very partial 
nt*currenco, for the soil water passing readily through the vegetable mould and gravel comes 
upon the dense retentive clay, and having reached this runs alongits surface, and oan only 

aoeumulaiie in the basin-like hollows occurring between some 
Aw'umulattona of mW of the slopes. The rain whicli falls during the wet season, 

nuly occur in looah«4.pou. ingtaad of running off to wnnte at ono^ aa it doea from the 
surfncoof th« Imrd ^nnd, is imbibed and retained by these morasses to snob an extent that 
throujrhout the year, including the whole of the dry monsooUj a constant and' abundant sujiply 
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PcMititoHs of habitatioiin on tlieplatcan 
nro genonilly forttmato. 


of water is yielded by these tiaftwal l•efiertroire/^* It is then only rn those ludlows that the 
asenmedly important acenmuletion of oYgaitio matters and gradual lluotnations in soil 
motsttire can take ptnee to any extent ; awl the inhabitants of any eolloction of honsos owm- 
pying such a locality cannot be supposed to be living under Cf»nditions conferring ex(nn]>ti(m. 
Throughout the plateau there are few houses so situated. The Badaga villages, t he Toila Munds, 

&e., are almost invariably on slopes providing ihonnigli 
drainage, and the same holds as regards th<^ European 
houses and the greater portion of the bazaar at Or)taf?iimiind. 
The lower row of houses in that bazaar however, and great part of the village of (handle, 

lie so low that they can hardly he suppose ! to be otherwise 
Kxcoptioiw. than subject to the soil conditions of liability, and this is more 

espeeiaTly the case as regards the former, situated as it is oii 
low flat ground, which is close to the margin of the lake, almost on tin? same levtd as tJie water, 
and liable to fyoHution by organic matters draining from the upper portions of the liazanr which 
oc(!upy tlic steep incline at the lower part of the hill on which the jail is situated, — a hill on 
which the clay stratum is only covered by a very thin layer of loose soil. 

21. The general immunity of the Neilgherry plateau ap])curs to be (juite in aocordancr 
with the requiremehts of the soil theory, and therefore in so far confirmatory of its souikIiicss. 
But at the same time this immunity cannot l>e said to be explicable by means of it alone, f<» 
Tbo expiftiintiou of tlw relntivo I'be exclusion of others, since here, as previously noted in 
iimminlty of tho plateaii afforded by tho reference to Palaveram, the facts arc <^a)’>able of being int<»rpre- 
«oil tlu'ory not the only tenable one. gupporfc of various theories. The Water in the streams 

is of extreme purity, and a great bulk of the inhabitants use such water. No doubt many 
Good quality of tins water. i^^babitants of Ootucammid derive their watcr-snjiply 

from wells in which the water at. some limes of the y^ur is 
close to the surface. Looking at. the pliysical nature of the soil alone, it might be 
assumed that such water was specially liable to contamination from the entrance ot* organit^ 
impurities by drainage through the soil; and so it almost necessarily would be, had not 
the soil, as I am informed by Mr. Broughton, Chemist to the Cinchona Plantations, a very 
great power of retaining and absorbing such impurities. Where the water is derived 
^ . directly fmm any of the marshy hollows, it is liable, occa- 

Bionally at loiwt, to contain a conBidcrable amount of organic 
matter, iimt this is the case appears to be demonstrated 
by the condition (»f the water in the now reservoir for the water*sap])ly of Ootjumnmnd. 'I'his, 
in the autumn of 1870, showed very decided microscopic indications of organic pollution, — a 
pollution the existence of which, though at first much doubtod, was confirmed oii chemical 
examination.f Allowing, however, for all ordinary contingeneios, the water-supply, unless 
directly contaminated by drainage, as in the case of the lake at Oolacamuml, is of cxeelleut 
quality, so that the ftusts speak nearly as much for the water as for tho soil tlieory. 

Tho only theory which totally fails to explain tho ocrair- 
Totul fa!!uwM>(^ron^^ rciice of SO marked nn instance of exemf>tinn is that of 

tlic pure contagionists, in which direct communication f>f tho 
poison from person to person is supposed in itself to be sufficient to ensiiiM? tho spread ()f <ho 
disease. If this were all that were necessary, it is almost incomprehensible liow any locality such 
as the Oota^jamund bazaar, dirty and crowded as it was formerly, J and to a ccu’tain extent is 
still, should have for so long a time enjoyed an almost complete exemption, in spite of (*oiistan<. 
(communication with localities in which cliolcra prevails; nay more, even in s])ite of the actual 
introduction of the disease into it. This comes out with all the greater force when we tak(‘ 

hito consideration the facts in refereueo to tho oecurmice. ol' 

f a(^tH fcffaruitia flwirtil'pox. n "Ji • • p 4* j* i 1 1* 

8mall*-]M>x wnhin this area 01 exemption Iroiu eholtua, for 
we do not find that the former disease has any difficulty in establishing and diffusTTig itsdl', 
but, on the contrarj% that it is one of the most prevalent and fatal diseases occurring among 
the inhabitants of the plateau. § 

' 22. The facts of the case seem decidedly to indicate the probability that the exemption 

from cholera enjoyed by the inlmbitanl^s of the NcMlgherry 
])lateau is to be ascribed to some of the physi(?al condifions 
under which th(?y live ; and, certainly, among the most strik- 
of these are the general eoiifigural ion of the surface, the nature of the soil, and the 


liniuunity to te oarnbed to some 
phyKicul condition or conditioiiB. 


mg 


excellence of the water-supply, the two former taken tog(?ther providing aa abundance of wcll- 


♦ Oeof/raphiml and StatMval Memoir if a Suf^et/ of the Ndhifherr^ Mountains, by Ciptaiu J. 
Ourhterloiiy, Madraa, 181.7. ... . ^ 

t For roAulta of laicroacopic oxatnination of water, ride Note A, 20—23. ^ 

J “ ITitberto houMea apjx^ar to have bwii erected at the will of the ociMipirrs. and atreets formed without 
Tigard to drainage or ventilation. The lake is being rapidly eritjroached upon l)y the accuinulaiion of refiisi* 
aiid filth on iU banks, tho §aino heinx tir«t tunied into garden-ground and oftorwards into buUdinif sites.'*-- 
BeiT<»rt.R hv Inspector General of Hospitals 1). Mai^pherson, 1802. 

§ The nioflt prevalent disease amonj? the ahoHgines is small-pox.'*— Maepherson op cit. 
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drained eites for habitation. In reference to the toil, it must be carefollj^ home in mind that 

the conditions assumed to confer immunity are not aniveiMd 
throughout the whole area, and that the ooeurrenoe of locally 
proves the soil theory. on^^nating cases of cholera in no way disproves the soundoess 

of Petteukofcr’s views, unless it is clearly shown that the 
precise localities in which they occurred were subject io such conditions. This is of special 
importance, as it is said that cholera has occurred on the Pulncy Hills, and the mere fact 
of the occurrence of cholera on sw^h a plateau might be held to decide conclusively against 
the soil theory as propounded by Pettenkofer ; whereas, the bare fact of the occurrence of 
cases of the disease, without accurate data as to tlieir localization, is really of no value as 
proof either in favor of, or against, the theory. 

23. Salem. — The town of Salem has long had a bad reputation as a locality specially prone 

* to cholera,^ and the facts regarding it are the more worthy of 

luiportanccj of SfUem «b a cholera investigation by reason of its close proximity to the exempt 

locality. Shervaroy Hills. It is 1,000 feet above the level of 

the sea, and 1 00 miles in a direct line from tlte east coast, and it lies in the lowest part of a 

shallow basin which is bounded by the Shervaroys to the 
Situation of the town. north and by numerous small itinges and detach^ hills to 

the south and east. The Tyromany river, which rises in the 
Shervaroys, traverses the basin, piossing close to the town, and bounding it on the north and 
west. This river, from its short course and small drainage area, is liable to great fluctua- 
tions in the amount of its contained water, and during the dry weather it is reduced to a 
i^re series of isolated pools. The soil throughout the basin is very shallow. It is red and 
full of fragments of decomposing rock, which prevail to such an extent in some places as to 

form a sort of gravel wh'ich is excavated for use on the 
Kature of tbe noil. roads. The soil within a few feet of the surface passes into 

the disintegrating rock, and masses of hard unaltered rock 
crop out in all directions. The water-bearii^ stratum is almost everywhere very superficial, 
the water in the majority of the wells and in the hollows and excavations in the soil being, 
at the close of the monsoon, within a foot or two of the surface. t 

24. As would naturally be expected in regard to an area like this, which receives the 


. .... drainage from numerous hill ranges into a shallow and 

uc uati^i^^^^n of soil pQ,.Qyg seasonal fluctuations in amount ofs oil 

moisture are very decided. That this is the case was clearly 
manifest from the facts observed during two visits to the locality, — the first made in the 
middle of November 1870, the second in the end of January 1871. In November, after 
the heavy rainfall of the north-east monsoon, all the wells which wore visited in the town, 

with one exception,! showed water within a foot or two 


iVater-leveU in Novombor 1870 and of the surface of the ground, the river was full from bank to 
January 1871. bank, and numerous shallow depressions of the surface of 

the ground were occupied by clear streamlets of running 
water. In January, on the other hand, the wells bod sunk considerably, the river had left mud 
banks exposed in its chunuel, and the smaller streamlets had, almost without exception, totally 
dried up. Although a considerable diminution in soil water was evident, there was still, in 
January 1871, a very unusual amount remaining, due to the exceptionally high rainfall of 
1870.§ In consequence of this, neither the wells nor the river were so low os usual at that 
time of year, nor was tlie general surface of the country so thoroughly parched, but still retain- 
ed a considerable amount of greenness. 

25. Tlie principal facts to be noted in reference to the occurrence of cholera in Salem 

arc as follows: — 1st, the disease usually manifests itself ns 
Facts regarding cbolera. an epidemic in the dry weather, beginning to appear in 

Decem1)er, when the river has become low,|| and reaching its 
maximum in Match, April, and May ; 2ml, it is believed that its appearance cannot always 
be ascribed U^ the introduction of cases from the outside ; 3rd, the old jail, which lay very 


• Cholera and intermtitent fover have boon endemic for many years, specially in March, April, and May. 
At ibis time the numerous tanks and extensive rioe-gronuds in the vicinity are burning dried." — Maepherson 
op cit. 9 

t For results of microscopic examination of specimens of water, vide Note A, 24—26. 

! The exceptional well was that in the comiiound of the Civil Dispensary. In it tlie water-level is far 
removed from the surface, and it furnishes an apparent exanqdo of unfitness for furnishing data regarding the 
general conditions of soil moisture in the locality.— FiWe p, 148. 

§ The following figui^, extracted fVom the meteorological register at the Civil Dispensary, show the 
relative amounts of the rainfalls of the last three years:— 

In Tenths. 

1. »From Ist April 1868 to Slst March 1860 ... ... 80'(>1 

t „ „ 1869 „ 1870 ... ... 8708 

3. „ 1870 to 23rd January 1871 ... ... 42* * * § 80 

II The first case has more than once appeared in a street close to the river. 
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low, and close to the river, was very subject to epidemic outbreaks of the disease, while the 
new cont^ jiul, situated at some distance from the town and river, and in an open, high and 
dry locality, shows little liability ; 4M, the chief articles of diet among the native popula- 
tion are rayt, eumioo, and ekolum, and as usually occurs in any locality in which the 
times for the introduction of the new grain into the bazaar, and for the occurrence of cholera 
coincide, the natives assume that the two facts stand to each other in the relation of cause 
and effect. 


TliA locality ibrnUbet tpeclal fboili- 
tics for tbo local development of 
cholera according to the soil theory. 


Special dilntioQ of organic im« 
purities involves assumption. 


26. Taking everything into ooneideration, Salem certainly presents very many features 

which appear to accord well with Professor Pettenkoier^s views 
as to the importance of soil conditions in influencing the 
localization of cholera. The general nature of the soil of 
the valley is precisely that assumed to afford special facili* 
ties for the development of the germs of the poison if intro* 

duced at a suitable time ; the town lies on the lowest part of the valley, close to the river, 
and the period when cholera manifests itself is one in which subsident changes in wuter-lovcl 
and soil moisture prevail,-— a period, therefore, which in a locality with a shallow soil receiving 
the drainage from numerous hills, is likely to present the retpiired soil conditions. 

27. In connection with the last point, it is worthy of note that, in the dry weather of 

1870*71, the manifestation of the disease was at any rate 
Cholera of 1870-71. delayed, as, up to the close of January 1S71, there had been 

very littlo cholera in Salem, so that in this season an unusual 
degree of soil moisture coincided with a small development of cholera. It may, of course, be 

argued that this coincidence is only of importance as implying 
an unusual bulk of water, and consecjiiently an unusual dilution 
of the organic matters contained in it ; and this, no doubt, 
may be the case. It must, however, be recollected that there is more or less assumption in 
such a view of the case, while the state of soil moisture is a positive fact. 

28. Why there should have been special obstacles to the entrance of choleraic material 

Incompatibility of thecholmpha. water in this particular year remains to be shown. 

nomena of Salem with a purely water Indeed, as regards the general .easonal occurrence of cholera m 
theory- the station, it is not very easy to understand how any theory 

laying-much stress on such entrance can account for the facts, seeing that the disease invariably 
tends to manifest itself after the dry weather has continued ft>r some time, and when there arc 
no B))ecial facilities provided for the in-washing of material contained in the soil. 

29. The want of definite data concerning the conditions prevailing in previous seasons, 
deprives the observations regarding those of the past year of much of their value ; still 
there can, at all events, be no doubt that the soil theory appears to hold its ground, and 
to be quite as much in accordance with facts as any other theory ; and there is every reason to 
hope that the accurate observations on soil moisture which have been recently established will, 
in a locality such as this is, afford most valuable information. 

SO. Thb Shbbvakoy Hills. — T hose, from their close proximity to Salem, arc rendered 

prouliarly interesting, as they afford an apparent instance of 
rettenkofer's exempt localities, in immediate contrast to an 
area which is specially prone to cholera. The range forms one 
boundary of the Salem valley, and at the nearest point approaches within five miles of the 
’ ... town. The plateau has an area of about " 1 00 sciuare miles,'' 

Size and nature of the plateau. throughout its greater part from 4,000 to 5,000 feet in 

elevation. There is hardly any level ground on the plateau, and everywhere throughout it are 
steep slopes showing an extraordinary amount of smooth denuded surfaces of gneiss rock. 

81. The most marked difference in the soil on this plateau, as compared with that on 

the Neilgherries, is its extreme shallowness, which imparts 
Nature of the wil. peculiar features tq the scenery on account of the amount 

of exposed rock, and of the stunted copse-wood character which it induces in the vegetation. 
The roil "in forest cleared lands and the deeper valleys is dark vegetable mould of considerable 
depth, resting generally on reddish day, arising probably from the decomposition of the surface 
rocks and locmly formed laterite. In opener parts the roil is shaUowor, of a light brown color, 
and resting on a similar subsoil. There are also one or two marshy situatioi^s, in which, as in 
similar localities in the Neilgherries, peat has been formed." The roil is in fact very similar to 
that on the Neilgherry plateau, and has apparently been formed in the same manner by surface 
accumulation of vegetable mould over a subsoil produced by the decomposition of tho gneissic 

of ^e range. We do not here, however, find the results of this decomposition accumu- 
lating in layers of such great thickness as has been the case in the Neilgherries, because, from 
the general contour of the surface, it is not suffered to remain in situ and sdttle down, bat is 
constantly washed away to the low country in greater or less amount, in many cases to such a 

Q1 


Situation of the Shurvaroy range in 
relation to Salem. 
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Satire fMlnra 
doctrine to explnin tbe fiietM nigfaidiag 
the immnnity of the Shervarqyt. 


as to ]«ave the mok beneatii eatiicly denaded, and almost everywhere eoAoiently to 
prwent any great aoenmulation. 

8*. **The hill streams are nnmerom, thongh of no great nze, and, from the sloping nature 

of the ground, they ve^ rapidty find their way to the low 
StMMM sad weiii. country. They soon diminish in volume after the rainy aeasons 

are over, and in the month* of January, Fehruaty, March, and April many of them dry up. 
Drinking water is generally obtained by sinking wells in suitable localides.* llie running 
water has generally a taste a^icdi ia not quite pkasMit. The hill nativeB l^lieve that the 
bad quality of their wMer during the hot months is the cause of the endemic fever which 
aflixite them at that *eiaoii."t w a oonaiderable population permaaeatiy resident in the 

hills, consisting of a limited number of Europeans and faalf-oastes, of oooImm employed in the 
ooffee plaotmions, &e., and of tiie Malayalies, the bill tribe of the range. 

88. It now renudtts to he considered how far, and in what way, the conditions under 

which they live can account for the immnnity from cholera 
of any which they enjoy, and which, as far as information is attain- 

able, has, up to the present time, been perfect. In the first 
place, all explanations of this fhet founded on supposed 
is(dation, and oomcqwent non-axpoeure to the poison of cholera, may be aet aside, as even more 
untenable than in the case of the Neilgherry plateau. We have here an area of such sraull 
eiae tlurt isdation is prevented even more e&ctnully than it could be in some parts of the 
ItTalgberries ; and there is a auffideutiy large resident population to aflbrd ample field for 
an epidemic to work upon, if for ita productioa all that is required be^ the introduction of 
a poison from without. That sudi is the ease is demonstrated by the frequent occurrence of 
, . epidemics of small-pox, and yet, although "for the last 40 

Epidemic of «n.ll.po*rr^iu«t. ^ has been a daily str^m of human intercourse 

between the hills and Salem, the latter a town fieom which oholera is a^om or never abseut, 
and though coolies have oontiaeted cholera in SaUm and died of the disease on the bills, yet 
it has never spread or assumed an epidemic form. Some oonditjoas necessary to its propagation 
are evidently wanting. Its germs have been frequently introduced, but conditions necessary to 

their development have as yet been wanting." Thus Dr. Cornish 
Aboimce of Mxne local condition or wrote some years ago, anil, as far as evidence goes, the condi- 
yeceawiiy to the develop- allu^d to have continued in force until now. The 

purely contagionist explanation having thus^ failed to throw 
any light on the matter, we may now consider what jhe water and soil theories con suggest. 
Any theory which regards water as the nidus for the development and the means of diffusion 
of the cholera poison is, in a case like this, lialile to almost prcciMly the same difficulties as 

the pure contagionist theory in affording satisfactory ex- 
DiffionUic* in Ae my of ay eipSa- pignation of the existing exemption, seeing that it insists on 
A^cif ^ ** ^ isolation as the only effectual preventive ; and in a localit}' 

like this, where the water-supply at certain times of the year 
is far from exceptionally good or free from liability to direct pollution, the difficulties which 
come in the way of su^ an explanation cannot be set aside. It cannot be urged that 
there is any nunsasl cleanlwess among the coolies on the hills, and as regards the Malayalies, 
we are told that the vicinity of their huts " swarms with filth and exhales a putrid odour,"| 

so that it can hardly be supposed that they are more particular 
^ quality ^ inhabitants of other ]dioee in t^r care to peevent 

the entrance of organic impurities into their drinking water, 
and this, as we have already noted, is in general scanty and of doubtful quality during the 
weather. This last point, when taken in conneetion with the existing exemption, iqipeaM decid- 
edly adverse to the universal applicability of theotW water theoiy, s^di snppceas an outbreak 
of cholera to bo the inevitable resultof the introduotioa by human intercourse a speoifio poison 

into any locality in wluoli the water-BUf^ly is liable to contain organic impurities. 

84. The above theoriee hewg appamotly inoapaUe of affording a eatisfactoiy explanation, 

it remafaia to be eeen how far a theory whUi h(Ma aoil influ- 
The soil tlieoiy **5P**®* enoes to be of paramount importance in the loodizaiion of 

woBUofAeceT^Ur. ^i^rm «n ucocSto the fmET obeerv«L That it doea, in 

appearance at least, bettartneet reqaimRiMnitB of the case, there can be little doidbt; for here, 
to an even greater fxtent than on the tWlgheiTy phfteau, it is only on isdiUd spots that 
portions of soil ftnuidhiug the nssuMd conlitMriM for UabiUty can exist, and so Imig u the 
bulk of the human hidiftatieiw «ie not situBfeBd in each there ought to be n general 
immunity. 


conditiona 
meut of cbolotm. 


Water leorce aud of 

during tbo dry woailiffr. 
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35. ThiMybobeCoitntbv.— T he mott important feature in titistract, as rejjfardnPettenlcofer’B 

tbeorf, is the extremely shallow nature of the soil, combined us 
Imp ortonc e rf it is with on nndulating; surtace, whioh produces an endless series 

of sballow baiiog atid troug:hg separated from one another ])y 
ridges of various maguitude. The basis of the country, as usual in the south of India^ is composed 
of gneiBB, which crops out through the thin soil in nil directions, in some places forming 8m<X)th 
flattened surfaces, and in others rising into moundg or abrupt nak^ hills. The rocks of this 
basis vary greatly in appearance in different h>c*alities, in some showing very manifest foliation, 
and in others being hardly distinguishable from granite* They vary also in the amount 
of disintegration which they have undergone ; for while in many places they appear hard and 
unaffected even on the surface, in others they are softened, disintegrated, and fissured to various 
P xv M depths* The soil supcrimiiosed on this basis is in general red, 

ature o e wn . porous, and full of fragments of the disintegrating rock, into 

which it often passes by almost insensible gradations* In many places it is only a few inches 
in thickness, but in others it has accumulated considerable thickness, and attained a dejitli 
which permits of trees flourishing and attaining dimensions much greater than those which 
they present over the country in general. Some of these hollows are, however, very deficient 

in soil, and show exposed rock surfaces. The hollows, 
Bunded ta^B^Rud occnicula- ^vJjtjther bare or soil*covered, frequently contain accumulations 

of water, retained cither by the naturali contiour of the surface, 
or, as is fur more generally the case, by bunds obstructing the line of drainage. 

86. These bunded tanks alKiund cver 3 rwhere, and are of very great importance to the 

agriciiliurist, as, in a country like Mysore, if there were no means of storing water to a lar^e 

extent, the small rainfall and the general nature of the soil and surface would inevitably result m 

the pr^uction of extreme dryness during a great part of the year. Immediately below the 

bund of the tanks there are usually patches of ground under wet cultivation. The villages are 

11 . XI 1 11 generally situated in the immediate proximity for convenience 
Villagai generaMy ju tlic boIlowB, T . a # • • x- i i • i ‘ i 

^ ® in procuring water for irngation and drinking purposes, and 

because the natives believe that by living in the hollows thiy are less liable to suffer from 
malaria than they would l>e were their houses placed on the elevated portions of ground. 

87. These bunded tanks must, from their very nature, exert an important inflnenoe on 

^ . the conditions of soil moisture in their neighbourhood, an 

rf inauence entirely different that of any nete puddled or 
noil in thdr m^hbonriiood. atoue-uned exoavatioD in which water u aenumolated, and 

must artificially induce a state of things not naturally proper 
to the locality. The bund in obstructing the natural line of diaioage and accumulating a 
body of water belund it, forces moisture and soil water backwards into the soil above, over an 
■a «... ft- varying with the lie of the surface and the height of 

the bund, an area winch otherwise would in many instances 
lie entirely and thoroughly drained to the exclusion of any aocumnlation of soil waters.— ftWif 
Plate 1, ng. 2. In this figure it is shown that in the area A there is an accumulation of 
soil moisture due to the height of tlie water in llie banded tank B, an accnroulation which 
would not exist were the bund C removed and the water permitted to follow the natural line 
of drainage. Tlie areas occupied by these tanks vary grcatlj at different times of the year, and 
, . . . . munr which at we close of the rains sliow a surface of 

“vond mUes in circumference, almost or entirely dry 
np during the hot weather. 

38. There are almost everywhere numerous wells, but the water in them is so frequently 
brackish as to be little used for drinking purposes whore tauk water is attainable, and not liable 
to any epeciid souroc of pollution. The water-level in these wells is in general fiur removed 
. . ,, iium the eurfaoe, and deeply sunk into t^ rock. There are, 

ve o w. er in w *. however, a certain number of exceptional cases in which the 

water-level is superficial, and the well a mere cxeavation*into the water-bearing soil of a hollow, 
or into the rook beneath it to a slight degree. Bearing thw very general fiicts as to soil and 
water in nund, we have now to oonsider cholera in connection with them. 


39. Cholera is throughout the greater part of the Mysore country invariably introduced 

from without. Whether there is any qwrt in which it is 
1* cbolm «»d^c m the afjMM endemic is a matter of debate. But we find so high 

an authority as Br. Balfour, in his Statietios of Cholera, 
dossing the north part of Mysore amonpr the endemic localities of Southern India. The rest 
of the eonntiy ribows in general no special proclivity to cholera, and the disease, save in certain 
localities, is not of frequent occurrence. Its frequency in certain places appears, sometimes at 
least, to be doeely related to the existence of special facilities in them for the introduction 
of the disease or its causes £rom without, and in such oases, anything whidi dimin* 
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iaK^ tiheBe facilities tends also to diminish attacks. The town of Collar is, ns - 1 am 

informed by Dr. Kirkpatrick, Surgeon to the Mysore Corn* 
Fsoti regarding; Collar. mission, an example of the truth of this statement. It is 

alleged that, since the opening of the Railway has diminished the great stream of traffic 
and pilgrims through the town, it has lost the special proclivity to cholera, for which it was 
formerly notorious. 

40. It seems to be supposed by some that the existence of cholera in an epidemic form, 
in a country with a soil like that of Mysore, is incompatible with the truth of Pettenkofer’s 

theory, and there can be no doubt that in such a tract 
In ruch * 5®*“^ there must be numerous special localities presenting con- 
ought to be lo«l.tlea accoj&ing to the thciiy, to provide 

exemption from local development of the disease. ThiSy however^ can in no sense be asserted 

of the country as a whole. On the contrary, localities are 
But thw^arc everywhere present which have the precise characters favoring 

the existence of the conditions which are assumed to be essen- 
tial to the local development of the imported cholera germ. 

41. From the very shallow nature of the soil in general, the great variation in its amount 

in different places, the moderate rainfall, and the very unequal 
^ ^ distribution of the rainfall water throughout the soil, we 

cannot suppose that at any given time uniform conditions of 
soil moisture prevail over continuous areas of any great extent ; and we cannot, therefore, 
according to the soil theory, expect to find a universal prevalence of cholera at any particular 
season, as the meteorological conditions which will render one place Imblo will render another 
partially or totally exempt. From the generally distributed shallowness and dryness of soil, we 

ought to find cholera generally prevalent at a different time 
Gcnnral ppevRlence of cholera, ac- of year from that in which it prevails in alluvial or other 

o’lTltorh.’ with water ; 
tr^ M Mysore. for it IS plain that a continuance ot dry weather, which would 

only reduce the amount of soil moisture in the latter, would 
80 thoroughly dry the soil in many parts of the former as to render it unfit as a nidm for the 

supposed germs of cholera. Now the truth is that we do 
Pacts agree ^ priori cou- j general ;j>rovalence of cholera throughout the Mysore 

country to be during a time of year when showers prevail, and 
a certain amount of soil moisture is kept up. On the other band, in those places in which local 
accumulations of water are retained, whether by natural or artificial means, there must fre- 
quently be localized areas in which the soil at certain seasons is almost saturated, and is in fact 
in the condition of a shallow, water-loggiKl, alluvial soil, so that with a general prevalence of the 
.. MM.. , .T V V disease at one season, localized outbreaks may occur at almost 

veiidSoiiUiiS to wuS without necessarily implying any inconsistency in 

the soil theory. 

42. The country, as a whole, presents an excellent field for observation from the numerous 

. „ ^ ^ slmnily defined differences in character and conditions of soil of 

the different areas throughout it. In the meantime, accurate 

oUervaUouoiitbt wuibuory. ^ ^ localization of the disease at different 

limes of year, in different places and in the different parts of the same place, are wanting, so that 
a definite judgment as to the bearing of the country with reference to the soil theory cannot ho 
formed. What we do know is, that the general prevalence of cholera is during the showery 
weather of the south-west moonsoon, and this taken along with the prevailing soil-characters of 
the country cannot he regarded os otherwise than favorable to the soil tlieory as expounded by 
Professor Pettenkofer. 

43. The localities visited in the Mysore country were Bangalore, Toomcoor, with some 

, . .t villages in the neighbourhood enjoying a reputation for im- 

c-oiTy " Clospett and Mysore Town as special cholera 

localities. 

44. Banoau)A£. — ^T his station has an elevation of 3,000 feet above sea level, a mean 
temperature of 75‘4, and a rainfall of 25 inches. Uhe rainfall is so very moderate because 
the existence of “ the eastern and western bill ranges, distant 60 to 80 miles, tends to break 
the force of the monsoons, and although heavy showers are frequent, rain is rarely of long 
continuance, and by no means equal either in duration or intensity to the monsoon rains 

, of the adjoining low-lying country of the Kastem or Western 

I . rag* ore. Cousts. The rainfall at Bangalore is so fairly distributed 

over the months from March to October inclusive, that even at the height of the hot weather, 
the cantonment continues to preserve its verdure little impaired. 


* Sepvrt on thf Station, Barraeko, and JBoipUaU qf Bangaloro, by Bobert S. Elli., c. B., 1866. 
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MONTHS. 


January 

February 

March 

-^ril 

May 

Juno 

July 

AupiRt 

SeptomW 

October 

November 

Decembor 


Year 


oiraTaxa. 

Winter, Sprino. 
Bammer, ano 
Aatanm. 


IftfiO. 

Inches. 

Inches. 

Inches. 

01 

7 


... 

1 " 

4*1 

1*3 

O.IJ 

[ 61 


J o 

1*6 

J 

) 

20*9 

6-6 I 

V 126 


5*4 ! 

) 



3-2 

) 


1*1 

[ 7-2 


2*9 

) 


260 

... 



45. There is little to be noted here regardinis^ the soil of Bangalore^ as it presents 
precisely those characters described previously as prevailing throughout the Mysore country, 

. . .. that is to say, it is very shallow, red, und gravelly, resting on 

a are 0 o bo . ^ which crops out on tlie surface in all 

directions. Here also the surface of the ground is undulating, consisting of a series of shallow 
basins and slight limiting elevations, the hollows being frequently occupied by bodies of water 
either freely exposed on the surface in natural and artiticial tanks, or more or less concealed by 
soil, and only manifesting their presence in shallow surface wells. From the smallness of the 
rainfall, water is by no moans abundant, and a really satisfactory source of drinking water 
^ ^ appears to be still wanting. The tanks in the meantime are 

a r-f« ppy. liable to a certain amount of pollution, and the water 

furnished by many of the wells is not only scanty but very brackish. The wells, with the excep- 
tion of a few surface ones, are deeply sunk into the gneiss rock, and their water-levels are far 

removed from the surface of the ground. The one from 
ve o wa in wo b. which observations regarding Pettenkofer's theory have been 

derived, shows according to the returns a level varying from nearly 37 to a little above 40 
feet from the surface ; and it is hardly doubtful that very little information of any value can 
be hoped for from the observations recorded, seeing that it, in common with the other similar 
wells, cannot furnish any exact information regarding changes in the soil moisture above the 
rock. (Fide page 148.) 

46. Cholera has frequently prevailed in Bangalore both among the troops and bazaar 

„ i. 1 . T, 1 population. Dr, Balfour gives the following statistics 

Proqucncy of cholera in Hangaloro. * ^ r ” • i r x* ^ 

^ ^ ^ regarding its occurrence among various bodies of troops 

during periods of time ranging from 8 to 12 years. 



Avenmti Annual Katio 
per 1,000 moan etreuif Ih 
admitted. 

H. M.*s Infanhy, 1831-38 

34*61 

„ HuHBars, 1H30-38 

1316 

„ Offleors, 8 years 

H. tJo.'s Foot Artillery, 1830-34' 

1161 

• 9'CH) 

„ Horse Artillery, 1829-1842 

4*81 


47. In considering the soil theory in reference to Bangalore, it must be admitted that, 

while there are many places which are evidently subject to the 
KiiRtonco of locnhiios within the j,__ . i* v... x.i 


assumedly important conditions for liability, there are on the 
other hand vciy many others which, on a superficial examina- 
tion at least, would appear to be so situated as to have a very 
great likelihood of immunity, if immunity be necessarily duo to the absence of these condi- 
tions. Such being the case, until we have exact data regarding the precise local distribution 


Btation appearing to furniah conditions 
unfavorable to tho local devolopiuenl of 
cholera. 


B 1 


* Extract from Appendix A. of same Beport. 
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i>f tbo oases occurring in any epidemic witb tbcir relative times of occarrencej and of the 

soil conditions indicated by raiufallj See., under which they 
Consequent need of very accurate occurred, it is useless to endeavour to draw definite conclusions 
observa ions. regarding the extent to which the soil theory is here appli- 

cable. In the ucqnisition of such data, it should be carefully kept in view that it is evidence 
showing development from a local centre, and not of the mere occurrence of cases, that is 
mainly important. A certain number of isolated cases, due to the action of a poison acquired 
elsewhere, may, according to the theory, appear in any place. Bcgarling the general seasonal 
occurrence of the disease, Dr. Kirkpatrick, >yho8e long experience in the Mysore country 

renders any information derived from him of special value, 
Piictg n’garding the norael leuounl jnfonng me that, as before mentioned regarding the country 
occurrence of oholeru. Bangalore in the 

months from May to Sejptember, that is, at a time when the shallow soil is frequently 
moistened by heavy showers. [Vide page 169). These showers may, no doubt, be regarded as 
ol* importance, not on account of the changes in soil moisture which they induce, but because 
of the pollution of the water-supply which thej^ may induce by the in-washing of organic 
impurities, which may either, directly by poisoning or indirectly by predisposing, lead to a 
general ditrusiou of the disease. Still the fact remains that the general season of prevalence 

is not that in which the water-supply is most deficient, owing 
to the failure of the wells from continued drought, and 
consequently not that when the inhabitants arc most depen- 
dent on the concentrated water of the tauks.*^ 


Season of occurrence not that of 
^wtest (liminution and coucentratiou 
of water-supply. 


48 . The chief things to be noted regarding Bangalore appear to be shortly as follows : — 
Istf that the nature of the soil is such that the occurrence of cholera in the station is by 
Conclusions roRurding the bearings of ^0 means inconsistent with the correctness of the soil theory ; 
the chief cholera facts of the station that tlio usual Boason for the occurrence of the disease, 

on the soil theory. when taken in connection with the nature of the soil and 

distribution and amount of rainfall, seems rather to favor the soil theory, as showing a eoineideneo 
between changes in soil moisture and development of cholera, but tliat it cannot be said to 
favor it, to the exclusion of the water theories ; &rd, the cholera season includes within it the 
months in which one of the two seasonal inereascH of cholera in Madras takes place ; but, in 
as far as information goes, there is no decided tendency to a recurrence in the cold weather. 
On reference to the table of rainfall, however, it will bo seen that there is no soil reason for 
niffcrci.ee. in th« loc.1 rainfall, anil » Cold woathor riso in Bangalore. Up to the beginning of 
cholera ttcasoiiB of Madras and Banga- October, the total rainfall of Madras and Bangalore does not 
loro compared. differ much, being reBpectively 18’60 and 17 ' 8 ; while from 

October to December inclusive, they arc 29*22 and 7-12, and the resulting soil conditions 
are consequently very different in the two places, there being in Bangalore no saturatioa 
by excessive north-east monsoon rains, but a mere gradual transition to the complete d^ess 
of the rainless months of the early part of the year ; from tho nature of the soU on 

which the station lies, there are areas included within its limits which, according to the 
soil theory, ought to ho exempt ; 5M, from the same cause the seasonal localization of the 
disease may be expected to vary, oven within the limits of the station, different areas being 
affected in different years, and at different times in the same year.t 


49. Having through the kindness of Dr. Balfour been furnished with a list of villages 

in the ChitUedroog Division of Mysore which have a reputa- 
Toomcoor, Cora, and vill^ With a ^ j, exemption, it seemed advisable to visit some of t'nem 

With a view to ascertain whether there arc any physical 
jicculiarities alwut them, more especially os by doing so an opportunity was furnished of seeing 
ToomciKir and Cora, both places which have frequently Buffered severely from epidemics, and 
which therefore afford good fields for comparison with the reputed exempt ureas in their 
neighbourhood. 

50. Toomcoou. — ^Tlie town of TJoomcoor is situated on the road between Bangalore and 

Bellary, and at about 40 miles from the former station. There 
Situa on 0 oomooor. nothing Special to note regarding the soil, its characters being 

similar to those previously described as prevailing throughout tho Mysore country. The greater 
part ohhe town occupies a somewhat elevated and undulating piece of ground, but a portion of it 
lies on low ground .almost on a level with the water of a large tank situated immediately to tbo 


* Be. TWan pliai-^, m comvlcuniag of the state of the Atsgor tank in 1868, writes — “ In short, all tho filth 
and sewage oKfiroe-fourtlm of inis large station is emptied into this tank whioh gives the sole supply of water iu 
the entile popidation residing near it, aa also to the soldiers who inhabit the barracks over it, . the wells within 
their premises giving no supply whatever in the hut weather ” Of course, the state of the tank has sinco then 
been improved, buf^thl dearth of water continues. . 

t k or microscopie obaracteis of waters, vide Kote A., 20, 80. 
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northward. This tank receives the drainai^e of a range of hills to the north-east, the water being 
Largo tank retained by means of a fine and long bund, which, extending 

” * from ihe slightly elevated ground near the town, and running 

parallel with the high road for some distance in a northerly direction, dams up the water against 
the higher ground. This tank when full is several miles in circumference, but during the 
hot weather it shrinks greatly, and occasionally even totally dries up. The water in it is 
employed in the irrigation of a piece of groiind of considerable size on the farther side of the 
road, and as a source of bathing water, but it is not used for drinking, at least not by the 
Water-aupply, higlier caste natives, as it is polluted by a village of chuck- 

lers situated on the bank opposite the bund. On the slope, 
at the town extremity of the bund, exposed rbek surfaces crop out, but further to the right the 
filo])e of ground is not so abrupt or manifest, and here there are some low-lying houses of tlie 
town and numerous small gardens. The following rough diagram may serve to make the 
positions of the town, the tank, aud the bund more readily understood than a mere description 
can do. 



A.— Town. 

C. — llmtitt's awl (/ardrns Iwi/ond the walls. 


51, There are numerous wells in the hjwn, the water-level in which varies considerably, 
Watcr-lovda of wcIIh. might be ex])ected from the nature of the ground in which 

they are situated. The watt^r-lovel in three of them was taken 

wilJi the following results 


Well. 

Dietanue of water from aurftuic 
of Krou&d. 

Depth of water. 


Feet. 

IndioH, 

Feet. 

IncbcN. 

1 

4 

2 

V 

8 

2 

« 

6 

12 

0 

3 

11 

6 

IG 

4 


No. 1 is situated in the soft ground near the large tank, and is much used by the natives 
of tlie lower part of the town, who state that, although its water-level varies greatly at different 
times of year, and though it becomes vety low in the dry weather, yet it does not ahsolutoly 
fail. Both the other wells are on the higher ground. No. 'i being that in the court of tlie 
native rost-honse, and No. 3 at no great distance from it. The waUn* in No. 1 and the wells 
in its neighbourhood sunk in the soft soil and sffowing a very superficial water-level, 
appeared manifestly to he a portion of the body of water retained by the bund, and shewing 
itself elsewhere on the surface in the tank. What the precise nature of the soil in Nos. 2 and 3 
is could not be ascertained, as they were stone-lined beneath the water, but taking their 
levels into consideration, along with the fact that the surface of the ground rises slightly 
from No. 1 to No. 2, imd from the latter to No. 3, it appears to be extremely probable that 

owe their water, in great measure at least, to the same 
ly dependent on tlio tank. * source, and that we have in Toomcoor an excellent example of 

the great modifying infiuouce of a large surface bundc^d tank 
on the conditions of soil moistare in its neighbourho^. 


62. The diet of the bulk of the inhabitants consists of dry grains, chiefly ragi^ only 
Diotary 6f inhabitants. wealthier high caste people using rice. 
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53. Tlie district and town of Toomcoor have on various occasions suffered severely from 

opidcmic cholera, the year 1869 bring the most recent ocoa* 
Cholera fact* of Toomcoor. which it made its apmaroncc. The SuMrintendent of 

the District, Major Burce, having kindly allowed me to consult the register of aeaths, rainfall, 
&c., I subjoin tlio following results 


Year. 

Month. 

Bain. 

Choldta. 

1804 

May 

June 

July 

6-82 

7-70 

0*32 

1 Prevalent in end of April, May, and 

1 June : 425 deaths. 


AupiRt ... 

13-21 


1805 

January ... 




February ... 
Mandi 

... 



Ai)ril 

213 

Prevalent in J une and J uly . This heavy 


May 

6*21 

' Ml mainly at the end of the month. 


Juno 

4*50 


July 

10-12 



An^uftt . . . 

4’84 


IHOC 

January ... 
February ... 

... 



March 

April 

May 

Juno 

July 

Aui'usi ... 
Sopiomber 
October ... 

2-30 

1- 87 

0-73 

2- 00 

2-60 

4-C4 

18-46 

Four thousand eipht hundred and forty- 


four dcathfi. Cholera luf^an to prevail in 
April and eontinned prevalent, until Octolxjr, i 


when there was some abatement, but both i 


ciholera and fever continued to appear ‘‘until 
the end of November, when tb(i curly crops | 
were* reajwd.** | 


November 

Deceiiilier... 

6-70 

1 

IHfi? 



No cholera. 

18fi8 


• • • 

No cholera. 

1801) 

January ... 

999 



February ... 

999 



Manjh 

9 99 



April 

00 

1 


May 

2-94 



June 

834 



July 

4-98 

^ Fifty -two deuths in May and Juno. 


August ... 

1218 


Septemlicr 

3-44 

i 


October .. 

8’71 



November 

0-08 



Doi’cuilnjr.,, 

... 

- 


wentlu'T in 
Toomcoor. 


tho town and district of 


From this registry wft find that cholera in the district and town of Toomcoor is a 

disease not of the dry weather, wlien the water-supply is lowest 
rholcrn not a diuoaso of the dry and moyt concentrated, and not of the periods following the 

heaviest rainfalls, such as might be supposed to provide special 
facilities for the in-washing of surface or soil-contoiiicd 
impurities, but of the early showery months of the rains. In 1866, when the heavy rainfall 
was delayed, cholera also persisted beyond its ordinary season ; but very much stress cannot 
be laid on this, as tho influence of famine was at this time also present, the people having 
to eat refuse of pounded rice, leaves, &c. and the heavy rain of October did not cause 
immediate cessation. It is also worthy of note here that the cessation of cholera is registered 
as coinciding with the coming in of the new grain into the bazaars, and that in a part of 
the countr}' like this, where the introduction of new grains and the cholera season do not 

happen to occur at the same times of year, no evil influence 
is ascribed to the former. It may be urged that it is only 
new rice which is supposed to be hurtful ; but we have already 
seen that new dry grains at Salem ore believed to be con- 
nected with the disOase, where their introduction into the bazaar and the prevalence of cholera 
coincide in season. 


Vse of new min not oBieemed a 
cauBe of eliolera by tho nativcB in the 
Toomcoor district. 


54. These data regarding cholera in Toomcoor are, of course, so imperfect and scanty 
^ . . , - , , .... nothing definite can be founded on them ; still they arc 

>fHnci ence worthy of note, because they seem to show the existence of a 

tendency bore, as in Madras and Bangalore, to tho coincidence 
of cholera prevalence, with a certain amount of moisture, and of a moisture which the Madras 
evidence tends tS indicate as belonging to the soil, and not to the atmosphere. It may appear^ 
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to be unwarrantable to place reliance on mere data of local rainfall as affording an index of 

Boil-moisturOj and certainly local rainfall is not a universally 
Lj^l rainfttll a fair index of general applicable or Strictly accurate index : but in a country with a 
like Myaoro, * country surface like Mysore, while the special conditions j)re- 

vailing in localised areas may not bo capable of 1)cing ascer- 
tained from such data, they must at least afford general information. The cose is very dinereni 

, , . , ill localities where, as for instance in iho delta of the (huiverv, 

u not n a ^ ^ complete system of irrigation distrilaites ri\<T water 

throughout the soil, and where consequently the amount of 
soil moisture is as much, if not moroj dependent on the rain of the regions drained by tiie 
river as on its own local fall. 

55. The juants of main importance to be noted regarding Toomcoor are, — the 

cholera souson is a season characterised by a certain amount 
wiera cone uHtoiig. 2nd; that the large tank must from its posi- 

tion exert a most important influence on the soil-moisture of jmrt of the town; iird, that 
from the variations in the soil on which the town is built, there ought, according to the soil 
theory, to he variations in the degree of liability of diftcrent parts of it, so that aecurnte notes 
of the lo(!alizatioii of cases are indispensable before definite conclusions as to the applicability of 
the theory can be obtained.* 

66. CoiiA. — ^Tliis place, a former halting ground for trooj)S, and a noted cholera locality, 
r n *** situated six miles north from Toomcoor on the Bcllary road, 

I ua lono ora. which pjiHses within a short distance to the left of it. Like 

all the villages and small towns in this district, it is Hurroundei! hy a high mud wall, within whicdi 
the houses arc irregularly crowded together. It occupies the lower ])nrt of a gentle slope rising 
, r * 1 , the bund of a large surface tank situated toihenorth- 

argcBuraco im . • ward. Between the bund of the tank and the northern wall 

of the village, the road leading from the high roml to the gate entrance ]>asKes, while imme- 
diately out-side the wall is a shallow ditch, so that there are three lines parallel to one another 
and at different levels, — 1^/, tlie tank bund, highest; 2?id, the road below the level of the 
top of the bund; 3rrf, the ditch innermost aiidlowest. When tlie tank is full, the level of 
. . 41 X 1 6ie W’ater in it is above the level of the road. This was the 

ove o »aerin le ini '. Decteinher 1870, and at that time ihei*e was also a 

certain amount of water in the ditch beneath the village wall, 

57. The interior of tlie village, although untidy-looking, from the irregular arrangement 

of the houses, is liy no means dirty, no doulil mainly because 
Siuiitary villiige sloping nature of the ground which it occupies allows of 

’ the easy removal of rubbish, &c. The houses arc said to be 

160, and the inhabitants above 1,000 iu number. 

68, There are several wells within the walls, but the water contained in them is only 

mid iMr water-U*vol8 bathing and washing, as its braekishness renders 

waiH and their. MU, eiUvd«. drinking to that in the tank. One of these 

wells which had been excavated during the current year was examined. The water-level 
in it was 10 leet from the surface, and the owner asserted that no rock or liard soil 
hiul been cucouiiierod in digging it ; that the ^vater was really in the soft soil appeared 
to be conlirmed by the iact that the sides of the well were lined with eartlienwure 
cylinders, as is usual in such coses* A neighbouring well of older date showed water at 
about the same level, and was reputed to dry uji in the hot weather. It is almost imjiossihio 
to doubt that these wells, with such suiierilcial water-level, and excavated in apparently soft 
soil on a piece of ground sloping to the bund of a surface tank, are in reality, ns we jireviously 
found to be the case at Toomcoor, dependout in great j)art on t])e acciunulatc^d water of the 
tank. The eases difler, however, in this — that while at Toomcoor I he water in the wells is due to 
, the tank, by obstructing the line of drainage, tbreing mois- 

pared with thoHc prevailing at Toom- ^^*^0 back into the soil, at Cora it is seemingly due to gradual 
coor. percolation through or beneath the bund. In Cora we have 

a place with a reputation for liability to cholera coincident with the existence in it of those 
(5o™ i« a locHlitv fnn.i.l.h,g u. 0.0 conditions whidi, acoordinff to tbe soil theoiy, are favor- 
couditiong which, according to the noil able to the dcvelo])msnt of the cholera poison ; for we nml 
theory, me fiivornble to the local de- in it a soil permeated by a superficial and fluctuating body 
veiopinciit of cholera. Wells at all events positively showung this 

to be the case, whether due to the influence of the tank or otherwise). 

59. Exact data as to the seasonal occurrence of cholera in Cora are not attainable, but 
X i. r have previously eeen that the earliy part of the rains 

is the season lor general prevalence throughout the district 
(vide p. 16&), and there is nothing to show that Cora is in any w^uy exceptional. If 
the early part of the rains really is the normal season for prevalence, thevo may a])pear 


For rcBulta of microscopic examination of the tank water, vidt: Note A., 31. 
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to bo more in favor of the water theories here than^ at Toomooor, as the inhabitants 
are dependent for drinking water on the tankt which ie more liable to the in-washing of 
surface impurities than the wells at Toomooor ; but it must be borne in mind that surface 

drainage from the village is little likely to enter the tank 

No ipeciiil fHciiitic. tor in.wMhii.g of tjjo relative position of the former to the bund, while for 
.».p«nta» iuto the tank. ^ 

the eoil of the 

60. The reputedly exempt villages visited were three in number, viz^ Timmarajanahully, 

Linganhully, and Tappad fiegoor. It is of importance to 
Names of exempt vil- clearly in mind that, in regard to any such instances 

of reputed exemption, there are frequently two sources of 
falhioy present, which necessarily deprive observations regarding the existing local soil oondi- 
tioiis of much of their value. These fallacies are, — ht, one common to localities in any dis- 
trict, whether prone to cholera or otherwise, vie., that native testimony alone is of little value ; 
and one which is most important in the eyes of those who do not believe in the doctrine 
of the general diffusion of cholera by atmospherio agency, viz,, that in districts or countries in 
Avhich, os in Mysore, cholera appears so much as a disease resulting from the introduction of 
a (ruuse from without, isolated spots out of the geueral lino of traffic may, up to the present 
^ . time, have really enjoyed an exemption, but an exemption 

Niurfcs^of due not to any local conditions, inhibitory to the develop- 

ment of the disease, but only to non-introduction of the 
niatei’ial to be developed. This latter fallacy increases inversely with the size of the 
exempt localities if similarly situated, but at the same time a place even of considerable size 
is of much less importance as an example of immunity, if it be situated so as to have small 
liability to introduction of the disease than a much smaller place is, if situated in any great 
line of traffic, and consequently of liability to such introduction. These sources of fallacy 
licing in the meantime unavoidable, all that can he done is to examine the existing physical 
conditions in any reimtedly exempt locality, in order to ascertain how far they correspond with 
those supposed by the soil theory to be influential in conferring immunity, recollecting that 
even if they apf)ear thoroughly conformable, it still remains a matter of uncertainty whether 
the exemptiim he an actual fact, and how far it is a fact solely explicable by the soil theory. 

61. TiMMAiu^ANAUULLX.-^This small cluster of houses is reputed to nave always enjoyed 

an exemption from cholera. It is situated on the Bellary 
road, ten miles l)eyond Toomcoor and four miles from Cora, 

both of which we have already seen to be cholera localities. The houses are, as usual, enclosed 
by a mud wall, the door of which opens directly upon the road ; within the wall there art} 
only nine liuuscs with a population of thirty. The two nearest villages are situated respectively 
at one and two miles distance; neither of them are on the road; the nearest, Liuganhully, 
has also a reputation for immunity ; the other is said to be subject to cholera. 

Osi. The part of the country in which Timmarajanahully is situaUid is high and open, 

and the surfaces of the ground irregular, forming a series of 
small elevations, between which are hollows frequently oocu- 
])icd by shallow, sandy water-courses. The soil presents a maximum of shallowness, is of 
the usual red porous character full, of fragments of stone, and broken in all directions 
by bare surlaces of rock in various stages of hardness or disintegration. The sides of the 
water-courses, though rarely more than a foot in section, showed almost everywhere exposed 
ruck, wdiicli in such situations was frequently very soft. 

In some of the watei^courses, although when visited they showed surfaces of j)erfectly dry 
sand, yot water was to be met with on digging downwards into this for a few inches. The 
village occupies the side of one of the elevations, and the ground slopes from it in three 
directions, in front to one side and to the hack, 

63. The only well or source of water-supply in the neighbourhood is situated several 

Imudred yards iVom the village, and due to the slope of the 
n er-finpp y. ground at a lower level than it. The water-level in it was 

in December 1870 at eight feet from the surface. 

61. Even putting the question of the untrustworthiness of native evidence aside, the 
village, were it situate<l otherwise thaniiiis, would, from its small size and scanty population, be 
liardly worth consideration ; but, standing as it does immediately on the Bellary road, a great 
cholera thoroughfare, it is, in spite of its size, a noteworthy place. The geueral soil conditions 
would certainly appear to warrant exemption according to Professor Pettenkofer^s views ; 

for, from the character of the ground and general conffgura- 
Soii <Hinciitioiis such as ou^ght to fii- tiou of the suffoce, it is very improbable that water can 

^ ^ *** kxlge and accumulate in the soil beneath and immediately 

around the village, as the general drainage into the surrounding 


Situation of TiinmMriijniiHhiilly. 


Nature of the soil. 


‘ For inicroBcopio exaiaination of the water of the tank, pidc Note A., 32. 
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hollows must be rapid and perfect. At the same time, it must be allowed that* local ocou* 

mulation of soil-moisture may occur, even in a locality with a 
Well from lubiuty to oonUmi- general slopiuj;? surface, and also that the well is at some 

distance from the village, and out of thedir ect line of drainage 

and liability to contamination.^ 

66. lilNGANHULLY.— This Im Situated about a mile to the right of the road on the summit 

of an elevation contiguous to that on which l^mmarajanahully 
Situation of Llngmihully. stands, and separated from it by a hollow which is, as usual, 

occupied by a water-course. The ground slopes gently from the village, but not so much or in 
so many directions us from Timmurajanahully, and on the slope weathered and disintegrating 
_ . , ^ rock crops out in abundance. The houses, twenty in number, 

Number of houeee and population. enclosed within the usual four square mud walls, and the 

inhabitants arc said to be from 80 to 100. ^ 

60. The water-supply of the village is furnished by an open surface well situated in a 

hollow about half a mile distant. It is a shallow unwaHed 
ater-«upply. excavation in the soft soil, and contained when visited about 

five feet of water, the level of which was within four feet of the surface. It dries up during 
the hot weather, and water is then obtained by excavating in its bed. 

67. The conditions of soil prevailing here so closely resemble those at Timmarajaiia- 

hully that their influence must be identical, and unfortunately 
Water peculiarly liable to awumcdly the soufces of fallacy are equally present, the only diflerence 
puruTes concentration of organic im- between the two places being the fact that here the sourt^e of 

water-supply, although well removed from the village, is of 
that oj)en, exjiosed, failing character which is fretpiently indicated as onenriiig the organic 
contamination assumedly so important in favoring the development of cholcra.f 

68. Tappad Begoor.— T his village is situated twenty-three millcs from Bangalore, and 
about half a mile to the west of Toorncoor road. It occupies a slight rising ground 8e]>arated 

, from the road by abroad shallow depression. ImmediaUdy to 

Si nation o goor. north of the village this depression is crossed by a bund 

which by retaining the surface drainage converts the upper part of the low ground into a broad 

sliullow tank (vide diagram, p. 166), The ground below the 
bund and in front of the village is under wet cultivation, being 
irrigabjd from the tank in the usual way. The ground on which the houses are situated slopes 
in front to the cultivated hollow between them and the rood, and also to the northwards to the 
level of the water in the lank, and on the latter slope the gneiss rock crops out on the surface. 

69. An excavation about twelve feet deep in this slope showed a soil of the following 

nature the surface was very thin, composed of the usiiul 
Nature ot noil. ])oroUH red materia), and resting on a subsoil of disintegrat- 

ing rock. Tl'hc upi^cr part of this subsoil was very soft, but its consistence increased with 
tlie dejith, until towards the bottom of the section a layer was reached composed of pure white 
roc^k, very dense and hard to excavate, but still more or less disintegrated and softened. This 
layer was somewhat moist. 

70. The number of houses in the village is above one hundred, and there are said to be 

eight hundred inhabitants. Their diet is, as usual in this 
Number of houses and inhabitants. country, mainly Composed of rat/L They ob- 

tain their drinking water from a well close to the side of the tank. When visited its 
water-level was at five feet from the surface, f. e., the same as that of the adjoining tank. 
Although to all appearance closely connected with the tank, and like it mainly dependent 

on the bund, it does not like tlie former dry up entirely 
^ W^ater-supply. during the hot weather, but continues to be the source* of 

drinkiug water throughout the whole year. Even in December the tank showed distinct 
evidence of u rapid process of diminution in area, broad margins of recently uncovered mud 
being exposed all around it in various stages of drying. 

71. This village, like the two previously considered, enjoys a reputation for immunity, 

a reputation which Dr. Kirkpatrick informed me appeared to 
Kvidenco regarding immunity. ^ founded on more trustworthy evidence than that in 


regard to any other such locality that he was at^q^iaintcd with. He also said that he 
had been positively and credibly informed of more than one occasion in which, while 
cholera was prevailing in the neighbouring villages, Tappad Begoor remained free. The 
headman of the village, on enquiry, stjated that the only oases which had occurred 
within his experience were in the persons of two children who died ten years ago ; but of 
course little reliance can be placed on such evidence. The same objiictions to the value 
of this example— an example of immunity which, if true, is very accordant with the 
axioms of the soil theory— apply as in the cases of the former exempt" villages, and the 
point of main interest in regard to it lies in the close proximity, of the village to the tank, and 
its soil relations towards it. We have previously seen that, in the cases of Toomcoor and Cora, 


• For microscopic characters of the well water, vide Note A., 33. 
t For microscopic characters of water, vide Note A., 34. 
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ihe nci<’’10Mnirinff iaiiks nrft so situated as to induce those conditions of fluctuating MiUnwisture 
which render them liable, on the soil theory, to the development of cholera within them ; 
but here, although the village is almost as close to the tank as in the former instances, 
* ® u is yet so situal^d n^l.atlvely to it that the local uccuinula- 

Iiiiporiaiuf of rc-lntiye poBitioiiH of water retained by the bund can hardly by any possi- 

bility influence its soil conditions in any way, for from its 

J.1 a.rnfflV* 1 1t f 1tXinOn4.il llllfl ariv 


tuuk niid 



the tank.— /'o/f diagram.* 
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V. - Villago. 
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n. — Tlnnd. 

1. Irnifaied ground. 
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7:1. Ci/)SPE'rT. — lUiis town has at the present iinic the reputation of hoinj^ one of those most 

])nmo to cholera throiij^hout the wliolc of the Mysore country, 
i itu‘i Kill o osiHt-. disease seldom dnriiij*- the course of any season appearin*^ 

«;lscwhcre without visitin" it. It is situated on the eastern bank of the Arkavutty river, and 
the hi,i;‘h road Croin Jiiin< 4 ‘alorc to Mysore traverses it. The river here, in its course southwards 
to the ('an very, passes tlirou"-!! a narrow valley bounded on either side l»y l)are rocky hills, whi(di 
a little beyond the town close in so as to force the river to curve round to the east in order to 
obtain a passa^-t*. At (Jlospettthe river bed is broad, shallow, and sandy, with here and there 
. 1 .1 exposed surface of rock. At the close of the rains it is filled 

H ure 0 inei )t*t . Water, but the amount of this very rapidly diminishes, ami 

after a few months it heroines totally dried up. In December 1870, in spite of the abundant 
rain of the iiurtli-cast monsoon, the j:frcater part of the bed w^as oeenpied by dry sand, throug-h 
wliieh separate streams of very clear water were passiuf;* in a tolerably rapid enrrent. The 
<lrvm*ss of the sand was however quite sii]»erricial, as water appeared whenever an excavation 
was made to the depth of a few inehesr 

7:1. '^JMie town oeeupies a j)ortion of ffronnd which passes backwards from llie river, almost 

level with the bank for some disiauee, and then rises abruptly 
Nfttur« of poumi occupied by the towards the liills. Oil the opposite or western bank the 

frr<»und rises at once from the river, and here a few native 
houses and the traveller’s bun^jalow are situated. On the slopes on cither side of the 
river, roek crops out liere and there on the surface, as for example near the cutcherry 
on the eastern, and near tin? public bunf^alow on the western side. 

74. There arc numerous wells within the towi>, and these, as is natural from the 
w>ll« H..d thc-ir wato-lrv,!.. variations in the nature of the soil, difler much in eharae- 

ter, ac^^ordlng as they are situated on the hij^hcr or lower 
ground. 

For iiiicroscopie chariicterH of the well wuter, vide Note A., 35. 
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Hie water»levd pf two, one in the low ground, the other on the elope, was measured 
with; the following reeulte :•» 


w«u. 

Water leeel. 

feet 

No.l ... 

... U 

„ a ... 

... 40 


Kumbor of inluibitAnti and nature 
of their diet. 


Well No. 1 woe eiud hj the natives to be sank in soft eoil, and was lined with earthen* 
ware cylinders. The water in it does not fiul. 

No. 2. This is situated within the enclosure of the mo^ue in the highest part of the 
town. The natives stated that blasting was necessary in its excavation, and that the 
water in it foils in dry seasons. Other wmls in corresponding portions of the town seemed 
n. ...... X •> to be of similar nature, and confirmed the evidence derivable 

PNieiice of two d>.t>aet soil sr«aa mdicativo of the existence 

of two very distinct soil areas. The first of these, composed of sandy soil, lies close to 
the river, passing backwards from the bank to the uoping ground, and is apparently 
permeated bv a body of water continuous with that in the nver. The second* occupies 
the higher sloping ground, and is composed of a thin layer of red soil superimposed on a 
sloping basis of rocL In this there can be no general body of soil water, as any accumulation 
over a large area must be prevented by rapid <brainage into the lower ground. 

75. The water contoined in the wells of both areas is little used for drinking or 

■iiMiw cooking, owing to its brackish nature. Water for these 

* _ purposes is derived from the river, and when the latter 

fails, from excavations in. the sand of its bed. In spite of the great seeming purity of 

tliis water, and the sandy nature of the bed which it occupies, thO natives do not consider 

Fever asoriW to MS of rirw water. wholesome qnaUty, and a^ribe the fevers to which 

they are very sumect at oertain times of year to its uoe. 
Thifl is the more ourjonsi as iu other parte of the Myeoro country we find a prevalent 
belief which regards river water as invariably wholesome when occupying a sandy bedj and 
only as deleterious when in a rocky one, as in tne Cauvery at Seringapatam. 

76. The inhabitants of Clospett arc said to be between five and six thoimnd in number, 

and, as usual, the staple article of diet is ragi.^ 

77. We have in Clospett an example of a place peculiar*^ 
ly prone to cholera, and within the limits of which we ought, 
according to the soil thcoty, to find very marked differences in degree of liability in different 
area<«; for the soil in the lower portion of the town mauifestly furnishes the assumedly 
important conditions for development of the disease, while that m the upper can hardly 
do so unless to an extremely partial extent, the general drainage being necessarily perfect, 
and only very localized accumulations of soil^moisturo being possible. Unfortunately, 
r. . , 1 . u definite information regarding the localization of the disease 

attainable. iWe is not a single _ European 
resident in the place, and 'even bad there been, it is very 
probable that information as to the precise localization of cases might not have been forth- 
coming, mere localization, independent of questions regarding communication, being not 
in general considered notewortliy. The only information' at all throwing any light on the 
matter was contained in the .books kept by the native officials of the place, in which it was noted 
that cholera prevailed at Clospett during the whole of September 1870, mostly at Bargeer 
!M[oha1la, ou the river side.’’ Bargeer Mohalla constitutes a considerable portion of the town 
situated on the lower soil area, that area in which, according to the soil theory, the liability 
is strongly existent. 

78. Of course with such deficiency iu data, any conclusions as to the exact bearing 
^ « 4 WI ..L ^ of Clospett on the soil theory are entirely out of the ques- 

Generri ecewd. ^ important thinga to bo noted in the 

meantime are — Ut, that the generm liability of Clospett is 
quite accordant with the soil theory ; and ind^ that the place appears to furnish a most 
valuable field for olmervations on the occurrence of future epidemics, as it is very seldom 
that such sharply-defined differences iu soil conditions are to be met with within 
such a narrow compass, and in a place with a general proclivity to cholera. Exact information 
as to the localization of the disease is here free from many of the sources of fallacy con- 
nected with water-supply, as one source of drinking water is common tobthe whole town.f 


* This is stored in pits* and is said, when kept too long so stoired, occasionally to acquire deleterious 
properties, becoming at the same time of a dark or black oolor« 

It appears to oe a Current belief tbroiwbout the Mysore country that ragi docs occasionally become 
poisonous, but the natives clearly distinguirii between the symptome said to be induced by the use of such 
grains and those of cholera, and have in general no tendency to ascribe the latter to such a cause. I was 
informed by an Aj^tbeoaiy who bad bad long experience la Mysore that the smptoms induced by bad ragi 
were quite eharaoteristio, and that be himself bad eeen several rapidly &tBl cases. All eadsavours to procure spe* 
cimens of this deteriorate graia were unavailing, as the baaaar j^ople were naturally unwilling to allow that they 
bad any in their possession. 

t For mioix>8copic characters of the river water, vide Note A., 36. 
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79. Mysoiie. — T he town of Mysore ocenpies u hasiii-Iike hollow at the northern base of 

Charmaudi IHIb one oi* the bare rocky elevutions so common 
Situntiou 0 ymrv ihroug-hont, and chiinicleristic of, the Mysore country. This 

hollow is bounded on all sides, save the west, by elevated ^i,^r()und, and is so deep as to effectually 
eoneeal the town, even at a very short distanet;, so that it is only when the bounding ridge is 
reached that the existence of a large town is ascertained. 

On the west, side, and close to the foot of the hill, is a portion of low ground through 
Lir^'touk which the drainage of the hollow would escape were it not 

^ ' for the existence of a large bund which retains the water 

descending from the higher ground and, hy its accumulation, forms a very large tank. 

SO, The soil is of the same nature previously described as prevailing elsewhere, being 
Nature of soil porous, stony, very thin, and much broken by out- 

cropping rock. The drainage from the town and the general 
surface drainage of the hollow passes into the large tank, which is polluted to such a degree 
by this, and hy being employed as a place for batliing and washing animals, &e., that its water 
is quite mdit Ibr drinking purposes, even in the eyes of the natives,* who, although ex(;ellen( 
judges of the tpiality of waters, are not always very careful as t.o the purity of that vviiich they 
tuuploy. The streets of the town occupy the ground sloping from the summit, of tin* surrounding 
eh'vution to the level of the large tank, and one large suburb is situat.ed on a low-lying area 
close to the tank on the side ojtposite to the bund. 

81. Throughout the town there arc numerous wells, tlu? water-levels in which an? very 

different in different localities. In very many the water is 
Hniu wator-Biippy. thirty to forty ft^et from the surfhee, and deep in the subsoil 

rock; in others, on the other hand, which are situated in the lower parts of the town, it is (piite 
superiieial. The well-water is little used for drinking, as in most instances it is very brackish. 
Those of the inhabitants who cun afford t/o do so, send for their water to the Karrangie tank, 

vvhieh is a tank of small size situated on the higher ground 
a little to the east of the town, and owing its water mainly to 
the drainage from Charmaudi Hill intercepted in its course to the lower part of the basin, and 
eoiMlu<;U?d hy a channel to this spot. Those who cannot afford • to send to this tank, obtain 
water from certain wells which are not brackish, from various small tanks in other parts of the 
town, and iroin some springs in Poorniab’s nullah. This nullah is a deejdy excavated chan- 
V oiiiittii’B 'humioi which t.ravcrscs Hlio town, and was intended to bring 

water I’rom the Cuuvery. Owing, however, to faulty levels, it 
cannot do this, and is now, save where the springs previously alluded to exist, a mere reservoir 
for stagnant water. f The sides of it atford excellent se<ttions of the structure of the ground, 
showing the thin iqiper layer of red soil, and the irregular outlines of the disintegrating ro(!k 
beneath. 

8:1. The ijoorer inhabitants subsist mainly on rar/ty the rich on rice, of which there 
Dirtarv oi’ iiilmbitaiitH Considerable cultivation in the irrigated area around 

Seringupatam. 

SJi. JMysorc has frequently sufU?red from severe epidemics of cholera, although fin* the 
last few years it lias remained cxcrapt.f Dr. Houston, wlio lias had u long local experi- 


Knrruiigie tiiiik. 


ence, informed me that, as a general rule, the season ibr 


Cljolrra, H (lincjisp of sliowory weutlior, ,, * -i i i • 

the occurrence ot the disease is iii April and JMay, during 

the early showers of the south- west, monsoon, and that it aj>peared to liim that an un- 
usually dry season gave an additional chance of exeni])tion, 'Diere are no accurate data 
regarding the local distribution of the disca^^e, but the general impression a]>poars to be 
that, it pervades the town throughout, and J was even shown one place in the liigher part of 
tlic town which Avas said by the Municipal Overseer to have tbrnuTly been sj>ceially liable. 
This latter jiicee of information was not, however, confirmed by Dr. Ilouston, so that no 
special imjiortance cun be attached to it. The deficiency of recorded data is much to be re- 

D.itao£loc«ldi.iril.utia«wu„ti«p. for if cholera could be distinctly shown to prevail 

equallw^ and at tlie same time, in the upper and lower parts ol 
the town, it would bi* necessary to look for some other explanation of the phenomena, than the 
existciK.’c ol a jiartieular soil condition, it being hardly possible either that the two portions 
should be et|ually sulijeet to soil conditions favoring the development of the elements of the 
disease, or that the soil conditions prevailing in them at any given time should be the same. 

, 111 the greater part of the area occupied hy the upper portion 

uuilonn tliroughout. tin* whole town. town, the lie ol the ground and nature ol the soil can 

only allow of very partial accumulations of soil-moisture, the 
general drainage being rapid and complete; while on the other bund the greater part of the 


* They holievo tlial, altlioiigh unfit for iirdiimry uh«% it posHOMBos niedicinui virtui^g, OA|K)oial]y in tho 
uionl ol sploon cases. virtues are, it appears, supposed Ui arise from the amount ol elephant's dung which 

it eontMiiiH. f 

t riie peojile who derive thoir drinking water from these springs are said to he Huhjoct to Guinea- worm, 
whil(‘ the rest of the inluihitaiitH are exempt from this i^rasitt*. 

X Since the abu\e was written, notices oJ'the prevalent of cholera in Mysore in .1871 have appeared. 
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liable than the higher. 


lower area near the large tank, and situated so as to receive the drainage from tlie higln?r 

ground, must be sulyeot to atieumiilation of organie matter 
and to great lluctuutlons in the amount of moisture in its soil, 
and ought therefore, accord iiig to the soil theory, to favor 
the development of the cholera poison to a much greater degrtie than the higher area can do. 

In Mysore, as in Bangalore and Toomeoor, we lltnl cholera to be a disease not of th<* diy 
weather, but occurring coiacidently with showers, whic.h showers must inevitably alter the 
conditions of soil-moisture, hut whioh can hanlly be supposed to exert any very importanl 
inllueiiee in polluting the drinking water, as the drainage of the surluee and soil of the town 
passes ahnost entirely into a tank which is not employed m a source of drinking water, unless 
in cmergeneies in which, due to unusual continuance of dry weather, there is a general failure 
of water. 

84. In connection with the cholera fact^ of Mysore, it is most im])ortant to note that in 

the immediate neigh hourliood of tlie town, hut chwated above 
Kfputcd exeniption of piigodu village height of nearly 1,000 feet by tln^ abrupt ascent of 

ou mrniau i. Churmaiidi Hill, there is a pagoda village whicdi is generally 

reputed among the nativefl as enjoying an exemption from the disease. This village is situated 
at one (ixlremity of the long narrow ridge which forms the summit of tln^ hill, and the ground 
falls ul.)ruj)lly from it on three sides. There is here hardly any soil over the? rock forming the 

basis of the hill, and this rock is very lilile disintegrated, 
^'uturo ot village portions, instead of remaining in ttUu^ are 

^ ' rapidly washed down into the surrounding low ground It 

is scarcely conceivuhle that there should he any accumulation of water or of organic impurities 
in the soil ou which tlic village is situated, as the rain-water immediately drains downwards 
ou either side into two small Indlows about 100 feet below the level of the village, in which 
it. accumulates, forming two small ponds. The larger of these lies on the southern slope of the 
hill, and from it the villagers derive their ilrinking water; the quality of the latter, in us far 

as microscopic evidence goes, is anything but ]iurc {vide 
\\ iiter-aupp y* Note A), as indeed might be expcc.ted from the proximity 

of the tank to the village, and the facilities for the entrance of drainage impurities into it. 
I'hc water in tJie other hollow is apparently employed to irrigate the lew small patches of 
cultivated ground belonging to the village, in which a scanty vegetation struggles to exist ou 
a miiiiinutn of soil. 

The inhabitants are said to be about 700 in number. Owing to the existence of the pagoda, 

a favorite oljcct for pilgrimages, and the tact that all food 
and bazaar supplies must be brought up from Mysore, 
there is necessarily a constant stream of intercourse going to, 
and coining from, the latter place, 

85. In regard to the occurrence of cholera, the natives by no means deny that cases 
have occurred ou the top of the hill, astliey would he likely to do, if only desirous of increasing 
the reputation (»f their pagoda, but merely assert that the disease never developes itself here 
as from a local centre. They freely allow that cases do occasionally occur in persons coming 
up from Mysore, whether natives of tliat town or of the village ; that is to say, they ailmit the 

occunxmee of imported cases, but deny the occurrence (»r locally 
Ilqmttttujii of exmpUon only ai re* originating ones. Unfortunately no further information <*an 
#fai4H ocu e\eopinen. be obtained ; all that eould be learnt in Mysore being that 

thene was certainly a vridely-spread belief ill tlie exemption of the village. l)r. Houston dis- 
tinctly remembereil that ou one occasion, while living in the sanitarium bungalow on the top 
of the liill, lie was apjilied to by the villagers for cholera medicine, hut without inforinuiiuu 
whetlier lor cases derived from Mysore or locally originated. It is particularly to be regretted 
that iiecuraUJ data are not attainable, as the locality appears fitted to afford an almost crucial 
test of the universal applicability of the soil theory as develojied by Professor Pet^enkufer, as 

well as to funiisli most important evidence either favorable 
This villiijr« well suited to test tbo iidveree to the watca theories, and it is most desirable tliat 
univumd upchwibility oi t le sen 1 icory. event of cholera again prevailing in Mysore, attention 

should be spccrially directed to the phenomena presented by this village.* 

80, — The town of Tanjore is situated in the district of the same name, which 

►Situation of Tuiijore. Comprises the greater portion of the della ol‘ the Cuuvery. It 

► lua u o t . occupies the extreme apex of a spur of iiomcwhat elevated 

ground, which runs inwards from the south-west, and gradually subsides to the level of the allu- 
vial plain. At Tanjore this spur is comjwsed of a porous grit, generally of a yc^llowish color, 

which is covered by a layer of red earth, containing much late- 
Niituro of the soil. gravel, and here ami there sheets and masses of the same 

material of such hard compact consistence as to form useful building stone. 

87. The alluvium of the delta is everywhere traversed by irrigation channels which 
distribute the water of the Cauvery throughout the whole area, and impart to it that extreme 
fertility for which it is fanuHis. As this distribution of the water has a very important 


dumber of iiiUubituutB. 

CoiiHiiiut iutori’ourKo. with tho 
country. 


low 


^ For xaiHCFoecopic chura(^tt'i‘fi of w'utcrs iti Mysore, vide Note A., 37 — 
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Soil-mriinturo nior^ on 

the river thim on tlio local rainfall. 


Height of river not necoMarily coin 
eliltiut Vi ith Abundant rainfall. 


llivcra dependent on molting snows 
compared with those duo to rainfall. 


bearing on the conditions of soil -moisture of the district, it is very essential that it should be 

distinctly borne in mind. It is primarily regulated by the two 
Distribution of thft water of the Can* main anicuts at the north and south ends of the island of 

vw^' by irrigation c mnnols. Sreerungiim close to Trichinopoly," whore the Cauvery first 
divides into its two principal channels,, the jarger of which, pursuing a tolerably straight course, 
reaches the sea as a considerable river, while the Cauvery follows a devious line through the 
delta, and feeding numerous channels as it jiroeeeds gradually diminishes in size. 

88. In any tract of country such as this, in which irrigation is so thoroughly carried out, 
it ap]iears almost necessarily to follow that tlie general conditions of soil -moisture existing at 
any given time are regulated very much more by the amount of water coming down to it from 

the regions, drained by the river, and dependent on the rainfiill 
of those regions than on the mere local rainfall. If this be 
the case, in default of actual positive deti^rminations of soil- 
moisture, we must, in endeavouring to acquire general ideas as 
to the prevailing conditions, take the main facts in regard to 
the river in connection with the local rainfall, for the former 
may indicate a high degree of soil-moisture at the very time that the latter would indi- 
cate the contrary, so that it is only hy combining the evidence of both that any true 
estimate can be formed. A river like the Cauvery, arising in hills of moderate eleva- 
tion, is necessarily affeebid by seasonal influences iu a very 
different way from one which, like the great rivers of 
Northern India, bikes its origin in snowy ranges, for hot dry 
weather in the drainage area of the former will cause a diminished flow in the river, while iu 
the latter it will, due to the increased melting of the snow, cause a precisely opposite result. 
The amount of water in the Cauvery is then entirely dependent on the rainfall in Coorg, 
Mysore, the Neilglierry plateau, and the other hilly regions iu which its tributaries arise, 

and the result is that the river fills in the months of June 
Two rise# nnd^twoauliald^^ south-west monsoon, when the water de- 

seends from the mountainous regions, and again in November 
by the nortli-east monsoon,"* so that there are two periods of rise and two of subsidence, 
the suhskloncc between the south-west ami north-east monsoons being naturally small in com- 
parison with that between the north-east and 0 outh«>west monsoons. 

89. We have then in the Cauvery delta a moist alluvial area in which two distinct 
mid tborofore, according to the ioil Buhsideiices of soil-moisturc regularly take place, one of 

ilu^ory, {\\m ought to u* two pcriodii which is more Considerable and prolonged than the other, and 
of ftpccial liability. yfQ gfiould, according to the soil theory, expect to find two 

jicriods of cholera prevalence, one of more constant occurrence and greater importunee than 
„ ..... ... the other. If we now turn to the actual facts regarding the 

prevalence of cholera in the district, we find that there is 
at least a certain amount of coincidence between them, and 
the a conclusions of the soil theory, for we find, that Triehinopoly and Tanjore 
are generally most severely attacked in the season of the north-east monsoon and ind, that 
in the year 1869 cholera prevailed in Tanjore town in August, September, and October, and 
again in Decemher."t Very much stress cannot be laid on the latter fact, which a])i)ears to 
coiiicith? so perfectly with the requirements of the theory, as iib other parts of the district we 
find it noted as prevailing in “November and December," and ‘Mrom September to the end of 
the year and, in default of actual knowledge of the localities in which such was the case, it 
is impossible to determine whether there may not be local reasons for variation. At all events 
^ w® ^^®ve the broad general fact that in this area the prin- 

.irj w"«Umr prevdeiice coiiicideH with that of main 

suhsident nuctuatiou m soil-moisture, and the occurrence of 
exceptions merely points out the importance of accurate investigation of the local conditions 
coincident with them. . 

90. In connection with this, it is noteworthy that in this moist alluvial area in 

, „ . , . , the south of India, as in the lowest part of the Ganges 

son, while in Mysore and the districts to the north of 
the Cauvery, as in the districts above the Ganges delta, we find it prevailing during 
the moist weather of the south-west monsoon. We have two widely separated areas of 
]»revaleuce in the dry season of the year, and two areas of prevalence in the moist season. 
That the seasonal conditions for prevalence should be reversed for districts so very distinct 
in characters of soil as the delta of the Cauvery and the Mysore country are, is plainly in 
aceordanee with the views of Professor Pettenkofer, but it is not so easy to trace the same 
aeeordance in the case of the Ganges delta and the deep soils of Upper India. Still the fact 
remains, that in two areas with a moist soil cholera is a disease of the dry weather, while in 
two with a very dr^ soil it is a disease of the rains. 

* Macpliorson. 

t Hf'port on Cholt ra in Southern JndUifJbr the year 1869, the Sanitary .Counnisslonor for Madras. 
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91. In rej^ard to the town of Tanjore, situated as we know it to be, not on the alluvium 

of ^ the delta, but on the apex of a spur of higher ^^rouml, 
Is Tanjore Mihjeet tlic couilitions question arises whctbev the conditions aflbeting^ the delta 
oi t io a nvni soi nature of the soil on which the town is 

dtuaied has already Ixjon alluded to as consisting of lutoritious earth over a soft grit. Now, this 
L,^rit in g(?neral is so porous that no water rests upon it, and only here and there it is retentive 
/iirmgh to allow of acrcumulation of surface water, so that in order to obtain water, the wells Iiav(‘ 
lo be sunk into it for a considerable depth. In fact, the wells appear to be seciious carried 
l.hrongh this stratum to the level of a body of water continuous with that permeating the soil 

of the delta. That such is really the ease appears to be indi- 
ati'r-lovula oi wells. oated by the following table, showing the wjiterdevcls of 

Udells situated at various points of the gnidually sloping ground which the town oeeuj)ies 


Iir TTCPRH PAHT OK 
TUR towir. 

WlilM.n IW 1.0 WRH PART OK 
TUR lOWM. ‘ 

No. 

Wttt«r-lpv«l. 

No. 

■WalprlfiVf'I. 


Foot. 

IlK'hCH. 


Foci. Jnclios, 

1 

22 

7*5 

1 

15 0*.5 

2 

22 

0-5 

2 

14 0-0 

a 

20 

0*5 

3 

33 11*0 


JU 

3*0 


'i 


IS 

4*0 


1 

j 

c 

IS 

40 


i 


17 

7 0 




Allowing for the gradual subsidence of the ground towards the delta, the levels in the above 

wells eorres]>oiid so eln.sely with one nnothor and with the 
Water in ilio walls scHnmu^l.Y oon- water-level of the della, tliat there appears to be small 

room for doubt that the watc?r exposed m tlic wells is a por- 
tion of a body of soil moisture continuous with that on the delta, and affected by the sami* 
conditions as inlluenee it. 

92. Althougli this aiipears to be the case with the wells at Tanjore, it can by no means 
be predicated of all tlioso throughout the spur, as is clearly manifest from the following facts 
regarding Vallam kindly suiijdit^d by Mr. (Jadell, the Collector ol’ the Tanjore District. 

There are three jiriiicipal wells at Vallam from which villages, almost without exception, 
,, draw their water for drinking purposes. These are situated 

^ at a distance of about 150 f*‘et from the high level tank, 

and about 15 feet belotv the tank Calingulate; the soil being lah^riUi, the water ])ercolates from 
the tank, and the w'atcr in the wtdls rises and falls with the supply of water in the tanks.^' 


Vnllam WtlU, 


Total depth. 


Olwlaneo of warcr-U*vi*l ffnii Kurlarr 
m Jjuiuar; 1 k71. 


Fo«*t. 

Inclu'H. 

ijfVot 

41 

0 

4 

31 

0 


37 

0 

1 4 

3S 

0 

! « 

1C 

3 

! 


2 } 


Near llic lii^li Icv( 
tfiiih. 


Towards thu (Hj> ;! 
of tiu* Iftterite I’or- ij 
matioDH. !i 


Vallam is situated on the highest part of the spur, and at an elevation about 80 feet above 
Tanjore. It lies close to the edge of the higher ground, which does not here subside gradu- 
ally* us at Tanjore, but di[>.s abruptly to the level of the delta. There is a very large amount, 
of latcriic in the soil, oecurring in beds of several feet iu thickness, and it is plain from tin* 
laeis rc«»*ardiiig the wells Unit the conditions of soil-rnoisturo prevailing* liere are dilferent 
fnuu those at Tanjore, so that, aec'ording to the soil tlu»ory, we liavo no right to expect an 
exact coincideuce between the rdiolera oecurreiues of the two places. AVhat tin conditions 

under which the disease occurs at. A^allam are luive yet to 
Vallum K*s 9 linUc to cholera than ascertained, but the locjility is at all events known to be 

much less prone to cholera than Tanjore and places situated 

oil tln» alluvium of the delta. 

9;l. Ill Tanjore tJio principal source of drinking water is a large dce]>ly excavated 

tank, the sides of which are lined with stone. It is situated 
vvatiji-! 5 ui)i)l} of Taujoiv. wulhiii the small fort , and receives the drainage of the higher 
ground outside the walis. From this various elianucls pas- 
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MHiti 1 ‘liolcm-faoU are nccordant 
with tbo «oU Uieory. 


into amnnivr tanks within the town, bnt a lai^ number of the inhabitants derire their 
water directly from it. The water in it (tide Note A), although of a red color from tho 
lateritions nature of its drainage area, is, in as far as microscopic evidence goes, 
very fine from organic impurities. The natives, although very partial to it, ascribe 
the abundance and aggravated character of the elephautiasia endemic in the town to 
its use. As usual in an irrigated district, the staple article of diet is rice ; and, seeing that 

the new grain comes into the bazaar in the end of Decemlier 
Dictory of inhabittmla. beginning of January, the native mind is provided with 

a satisfactoiy explanation of the coincident seasonal development of cholera. 

94. There are two additional fects to be noted, respectively, regarding the town and 

. district of Tanjorc : 1st, the town affords an example of 

Tanjoro on a aoil abonodins in iatar- g, locality with a soil abounding in laterite, and at the same 
lie ana Bpemlly prono to choleroa ^ opposing the views advancod 

by some as to the essential inhibitory influence of a lateritions soil independent of its physical 
condition ; Ihc district of Tanjorc abounds in trecte and is sjiecially prone to cholera. 
In such a highly cultivated district as thisj there is of course very little j*ungle^ hut the 

^ ^ abundance of hedge-row trees is cveiywhero so great that 
district of Tanjorc i. well wooded. ground of the 

laticrite spur, presents the aspect of an almost unbroken forest. This appears to indicate that 
ilu^ mere presence of an abundance of trees does not exert much protective influence if asso- 
ciated with high cultivation and a dense population. 

95. The main facts relative to tho normal development of cholera throughout the 

Tanjore district present many features which seem to accord 
well with the soil theory, and although it would bo prema- 
ture to found any conclusions on the phenomena, it is yet 

noteworthy that in the cholera season of tho north-east monsoon of 1870-71, there was, 

up to the close of January at all events, and in concidencc 
Cholera of 1870«71. ^ river-level, some apparently inhibitory infliieuco 

at work, for although isolated cases of cholera occurred, there was no epidemic development 
of the disease.* 

9fl. TRiofliifOPOLY.—- The district of Trichinopoly is situated to the north and west of 
^ . , Tanjore, and is divided into two unequal portions by the 

Situation of rrichuiopoly. Caiivory. The town or fort of the same name is situated 

on the south bank of tho Cauvery, immediately opposite the island of Sreerungum, which, 
us previously mentioned, is formed by the primary division of the river into its two main 

branches. A little alfove tho town, an imgation channel of 
Town Hurrou^hy irriga^^ considerable size, the Weycondah, passes off from the river, 

curving round to the south and east, and giving off numerfius 
branches in its course. One of these is connected with the river by a narrow channel wliich, 
passing close to tho eastern side of the town, completes the circle of water surrounding it. 
Immediately around the town, and between it and the suburbs, the ditch of the fortificiilions 
was situated, and still in part remains as a shallow hollow choked with weeds and full of 
stagnant water, A great portion of it has, however, l>een recently filled uj), and the urea so 
gained converted into a boulevard. At the northern cud of the town, the celebrated rock of 

Trichinopoly rises abruptly from the level ground. Immc- 
^ ^ ‘ diutely around it is a narrow, slightly elevated area formed by 

the first projecting surfaces of rock, and from jvhich it rises almost vertically. This terrace- 
liko elevation is separated from tho rest of the town by a wall and forms the rock fort, while 
on the rock itself every available spotje is occupied by pagoda buildings, one of which is situated 
on the very summit. 

97. There are numerous wells within ithc town, but the water in them is generally of 
, inferior quality, and the main source of drinking water is 
J.u.k., well., .uatholr water-WoU. by a series of very fine stone-liued tanks, which 

lire connected jvith one another and ale supplied with water from one of the river channels. 
From these the inhabitants,' save the Brahmins who use the water of the sacred Cauvery, 
d<!rive their drinking water. . ^ ^ 

Tho water-level in the wells, when examined in January 1871, varied slightly in different 
instances, but in all cases was superficial. Measuroments were taken iti two wells with the 
following results 



No. 

Watcr-loYol, 

. ' ..... 



Foot. 


1 

9 


2 

12 


InohcH 


For microHCOpic characters of the wators, vide Noto A., 47 — 5L 
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The soil oa which the town is bnilt is ^ and apparently very shallow, as rock croiis 
„ , out in all directions in the sides of the channels surrounding 

are o tbe mil generally in a state of advanced disintegration, but here 

and there hard and seemingly unaltered. 

08. The cantonment is situated a^ut two miles distant from the town, and soparated 

from it by the Weyeondah channel. It occupies a portion of 
CnatoDinont, a plain from which isolated masses of eneiag of the 

Nature of the leU. character as the Trichinopoly rock protm* in various places. 

The soil is red, gravelly, here and there containing laterite, 
and resting on the usual basis of rock. ^ 

90. Water is present in abundance, and close to the surface. Its quality varies greatly 
^ , in the different wells, in some being brackish, and in others 

uter.»nH> jr. excellent quality. The following table shows the results 

obtained by measurements of various wells 


lYo.i of well. 


No. 1 weU, UBfid by In- 
fantry 

No. 2 "well in Poothoor, 
used by 26 th Kopment 
Native Infantry 
No. 3 well, usei by Ar- 

iillory 

No. 4 well, in William's 
lload 


Depth of well. 

Wttf 6 r*ln 7 (*l froi 
Hurfaeo. 

P^eti 

31 

Inches. 

0 

fWt. 

18 

Inches. 

6 

19 

0 

11 

0 

15 

0 

8 

2 

27 

0 

16 

0 


The iHland of Sreerungfum. 


There is very little ground under wot cultivation within the cantonment, but all round the 
town tliere are numerous jmddy-fields. 

100. The Central Jail occupies an open, slightly elevated portion of ground at the base 
Situation of nistrict and Coniral of one of the isolated rock masses before alluded to. The 

•^*^*^"* soil here is of the same description as elsewhere, and the 

rock is close to the surface, as shown in the sides of the wells. The old District Jail is 
situated close to the town in a low piece of ground, rendering drainage difficult.^' 

101. The island of Sreorungum, in which the celebrated pagoda town of the same name 

is situated, is low, flat, and only very slightly elevated above? 
the river. It is sub-divided by several shallow channels, and 

is apparently in most part a mere alluvial deposit, the loose soil being permeated by water at 
no great distance from the surface. In one well, in which measurements were taken, the 
water-level was in January 1S71 at 13 feet 8 inches from the surface ; and as the natives 
stated that the well throughout its whole depth was excavatc^d in soft soil — a statement 

confirmed by its earthenware lining — ^it apparently is depend- 
Thc Boums of water-siipidy. Few of the inhnbilants 

^ ‘ derive their drinking water from the wells, the mujorify 

preferring to bring it from the Cauveiy, which also naturally serves as the source of Hup])ly 
to the j>ilgrim8. The whole surface of the island is under high cultivation, and there is much 
paddy ground around the town. 

102. The district and town of Trichinopoly has long enjoyed an unen viable reputation as 

specially prone to cholera. As previously mentioned, tlie 
dry weather of the north-cast monsoon is the season in 

which the disease manifests itself in epidemic fashion, travelling gradually down the Cauvery 
from the north-west, and breaking out io force during, or shortly subsequent to, the great 
Sreorungum festival in the latter part of Docctnber. 

'103. The soil conditions in this district ore muda more varied than in Tanjore, and the 

changes in soil-moisture must almost necessarily bo very 

much less regular and uniform. Some parts of the district, 
district Ic. uniform thm, ,n Tuujoro. Bltb-divided by 

numerous irrigation channels, and more especially tiie island of Sreerungum, must bo 
influenced by the river, as regards conditions of soil-moistiiro, in exacMy the same way as 
the low ground of Tanjore. In other portions, however, where, as in the cantonment, there is 
an absence of channels and a shallow rooky soil, it is not so easy to see how the river can 
exeri'i any very general inlhicnoe, and here probably the local rainfall is of more importanfte. 

104. As regards the town itself, the local authorities state that cholera generally appears 

first, and manifests itself with greatest intensity in a suburb of 
tbe name of Varaganeri. This is situated on the east side of 
the town on the low gi’ound occupying the angle formed by the junction of a channel from tho 
Weyeondah with the small <ihannel previously alluded to as passing directly from the river. 
Tho level of the water in these chaiinclH is, when they are full, almost flush with the surround- 
ing ground, and well adapted for tho irrigation of tho neighbouring paddy-fields. The 


Cholera iieagon. 


One suburb is specially liable. 
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uhanucl from the Weycondah is closod^ and remains dry during Februaiy, March, and April, 
when the river has become low, and the water in the Weycondah not more than sufficient 
for the supply of the villages further to tibie east. While it remains open the inhabitants of 
Varagancri derive their driukiug water from it, and daring the time it is closed from a 

shdlow tank situated on one-side of it and filled with water 

Sonreot, of drintt^ water in Vara- jj. j,, 

' people rely almost entirely on the channel and tank as sources 

of water. The water-level in the email number present is quite superficial. In one, in which 
its ]ioi|i^lit was meanured, it was found to be at 6 feet 8 inches from the surface. The scnl 
(qipcurs to«be of the prevailing shallow character, and in some places rock surfaces are exposed. 
^ The streets in the village are narrow and very dirty, contrast- 

u uro o 0 Boi . ^ latter respect, most unfavorably with those within 

fuc town, and many houses show distinct evidence of the dampness of the locality in att 
iilmiulunt growtii of green algoid matter covering the lower parts of their wells. 

105. In the physical conditions of this place, we certainly have everything which is 

. * supposed by the soil theory to favor the development of cholera, 

"'’“IXS.S <■»«;« ‘«™. • ‘“'-•yi-s i-n-w 

SOU lying in the angle formed by two irrigation channels, 
itid consequently subject to great fluctuations in soil-moisture, dependent on the varying 
Ainoimt of water in them. We also find that the cholera season coincides witli the occurrence 
of a subsident fluctuation, and commences, not when the channels are at their lowest, that 
from the Weycondah channel entirely closed, and the inhabitants of the village restricted to the 
, concentrated water of the tank, Imt while the channels arc 

rJTbLmf gradually subsiding after the floods of the north-east, 

monsoon. 

106. In the area originally included within the town walls, the most interesting locality, 

Th lift k rt regards the soil theory, is the Hock Fort, as it apjiears to be 

^ ^ ° * almost impossible that any of the assumedly important soil 

conditions for cholera development can be present within its limits, except in extremely loeal- 
ixed spots, seeing that the Tounded and sloping surfaces of rock, covered as they are by a mere 
trace of soil, must secure rapid and perfect drainage into the lower part of the town, and 
thorougldy prevent the accumulation of any fluctuating body of soil-moisture over the general 
urea. Unfortunately no information of a really accurate nature regarding the occurrence of 
^ * cholera here, as compared with its occurrence throughout the 

a A j® ooourrenco of town, appears as yet to have been recorded. The 

information attainable in the Municipal Office was to the efiect 
that the inhabitants of the Rock Fort suffered severely from heat, but that cholera had never 
prevailed in it, the asserted exemption being ascribed to the scantiness of the population, due to 
the employment of many of the buildings as Government offices. The Tebsildar, who has 
been for a considerable lengtii of time at Trichiuopoly, and who is a man of great intelligence, 
confirmed this as regards the last ten or eleven years, stating that, while during that period 
cholera had frequently prevailed severely in the town, a very few cases only had occurred in the 
Rock Fort. Regarding the occurrence of the disease at any previous period, lie did not profess 
to know anything certain, but hod heard that it once did prevail severely. 


InAuenco of tbe rock. 


107. Of course in such a locality the mere occurrence of isolated oases is of little value 

as evidence against the soil theory, for, as it is surrounded on all 
Coses wiwt shoir distinrt evidences gy( 5 i, by areas presenting the conditions for the development 

of importod cases, but, oonsidenuf! the narrowness oi the area 
which ought to be exempt, and the fact that it lies imme^toly around a huge mass of bare rock 
which must tend to establish an inward draft of air, there will always he a liability to the intro- 
duction of the assumed poison developed in the surrounding 
InAaancooftberock. soil.* If, however, any satisfactory evidence should at any 

luture time he obtained, showing the spread of the disease from a centre within the Bock Fort, 
it will certainly be very much opposed to the universal applicability of the soil theory as at 
present expounded. 

108. The District and Contra! Jai]% presenting as tlicy do such marked diflbrences 

in their pbysietl surroundings, appear likely to afford a very 
Facte rogM^lng the Wiatrict and valuable neld for future observation. Up to, the present time 
Central . aiif. havo shown decided differences in thw respective liabil- 

ities to oholora, for while tbe low-lying District Jail is subject to tbe disease, the Central 
Jail, on an open and high site, has as ^et enjoyed a total immunity. This immunity is, at 
present, of comparatively fittie value as evidence for or against any theory, as the jail has only 
been iu occupation since 1807, and even were its oooupation of much longer duration, the 
immunity would cortijinly be capable of being interpreted so ns to &vor almost any theory ; 
„ „ , , Ibr although in comparing the looalities wu find tbe sw 

Capalilc of VttriOTlB iUtcipFCtftllOllS. aI* fVio naniiro.! -i«n i-A loaa fliaTi 


Tide pngo 161, rogardiug a similar iuAiienco at 8t, Thomas Mount. 
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of the District Jail to the development of the germ of the soil theory, wo also find much greater 
isolation in the former than in the latter. In the meantime, the fact of tho immunity of the 
Central Jail appears to be worthy of record, for the sake of comparison with the results 
which may be exacted in the future from the careful observations of two localities so near to 
one another, and affording such excellent fields for exact investigation as jails necessarily do. 

109. That cholera should he specially partial to a locality snoh as Sroerungnm is thoroughly 

in accordance with the views of Professor Pettenkofer, for, not 
f the important soil conditions of organic contami- 
nation and fluctuating soil moisture present^ but the seasonal 
development of the disease as au epidemic ooinoides with a subsidence in soil moisture; that is 
to say^ the seasonal development of the disease occurs under the conditions in which lit ought to 
occur in any locality with a superficial water-Ievol and a soil liable to saturation. It is manifest 
that there are abundant facilities for the introduction of material to be locally developed, for, in 
a i)agoda town to which pilgrims resort in large numbers and from different parts of the country, 
there is a constant liability to introduction of the disease or of the elements leading to its 
development ; and when once the poison exists^ whether due to direct importation or local 
development, it has a very fair field for its operation. 

1 10. Proceeding to the consideration of the fects regarding cholera in the seasonof 1870-71, 

Cholera in 1870-71 thing to be noted is that, us at Tanjore, tho disease, 

0 era m - . ^ although occurring in isolated cases, appeared to be unable to 

diffuse itself as an epidemic, at all events, until the end of January 1871, for up to that 
date only 68 cases had occurred in the tovm, and these were quite scattered, and gave no 
evidence of diffusion from |iny common centre. Tho great Sreerungum festival had also 
passed over with the occurrence of only ten cases of cholera, half of which wore treated 
in hospital, while the fomaining five, due to the native prejudice, did not come under troiitment. 
The small number of the cases could not be ascribed to want of material for the jx^ison 
Smnll immbcr^of engea in Sreerun- to work upon, for Wthough, owing to the cffbrts *of tho 


gum not to be ascribed to any want of civil authorities in various districts, the number of pilgrims 
material for the poigou to work uiion, gmaller than Usual, yet the concourse amounted to 1 6,000 

or 16,000, and afforded a very fair field for tho operation of any disease requiring mere 
humaif ^ . , . 


intercourse and contagion for its propagation* On tho other hand it cannot be 
, ,, - 1 ascribed to non-introduction of tho poison, for there was 

an 10 poigon w«g in r uc . enough present to produce the few cases above alluded to. 

Tho disease w'as present, but some conuition or conditions unfavorable to it prevented its 
diffusion. A purely contagion theory therefore failing to throw any light on the phenomena 
of the year, wc have next to consider how far other theories answer. There can be no doubt 
, , . ^ that there are here strong points for the theory which rc- 

StrongpointB for tho wstor t eory, choleraically polluted water as the direct exciting cause 

of the disease, for there was a smaller rainfall by 3*6 inches in December 1870 than in 
December 1869, and consequently there was less likelihood of the in-washing of choleraic 
materials. At the same time heavy showers did occur during and shortly alter the festival, so 

tnat there was by no means a total absence of opportunities 
but gbowerg did occur, introduction of the poison. On the other hand the 

conditions under which this exceptional exemption occurred, jirescnt some very decided Icutures 

of accordance with the requirements of the soil tiujory ; for 
and tlu! goil ooiiditiong preieut were Cauverv was unusually high for the time of year, and 
oio nting oexemp on. consequently^! those areas more directly under its influence 
contained *an unusual amount of soil water. But many places not immedmtoly influenced by 
the river also contained a very largo amount of soil moisture in the end of 1870 and begin- 
ning of 1871. That this really was the case was manifest from the condition df various wells 

in the cantonment, and from tho fact that the excavation of 
Wafcpr-bjvel HI cuntonment wells ones in the Central Jail had to be temporarily shipped, 
ig n ummry . owing to tho height of the water-level threatening to cause 

wholesale in-wpshing of the surface soil. That the watej-level in these places was absolutely 
higher than at the corresponding time of the previous year j^cannot be asserted, as there are no 
data on the point. It may at first sight seem to be impossible that it should have been other- 
wise than lower, seeing that the total rainfall for the year, idthough 2*9 inches above the 
average, was yet 6‘5 inches below that of the previous year, 5*41 inches of which difference 
being due to October, Novemlier, and December rainfalls of tho respective J^ears. The state of 



directly aflfocted by it. permeated by its water, will do much to counterbalance a dimin- 

ished local rainfall, by preventing the rapid drainage of the soil water derived from the lattCT. 
’ to the general cholera facte of the district, it is very manifest that it is quite 
premature to draw any 
precise bearing oa various 1 


In regard 

Ddinite concliMioM pranittare. 


dflinite conclusions regarding their 
B eyries, and more especially on the 
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aoU iheo^, for in a district in which Taiions areas are sulneot to sudi very differmt influences 
as reniw soil-moisture, it is only by accurate data of the seasonal and local distribution of 
the disease that conclusions of any value can be reached.*^ 

111. I’m CsDBD Disteicts.— -H ie only localities which were visited in this part of the 

Ptaoa vwted to th* (Wod Dirtricto. r«toidenoy werc^aty, Gooty, and a villa^ brtween 

riaon m uw v«uw i/»w w. Kuttool, m which s severo looal outbreak 

of cholera occurred in January 1871. 

112. These districts present variations in the nature of the soil pmailine in 

Cha»»t6» cr tlM loU. 7“^“ P®*?® ^ ® '“I*' is shi^ow, 

in many places extremely so, especially in the neighbourhood 

of the nnm^us ranges of low, flat-topped hills which traverse the county in all direotioiiB 
and divide it into a number of ciroumsorib^ plains of various sixes. 'Hie nature of the 


pure sand. The transition from the black to the red soil is often extremely abrupt, a 
distinct line of demarcation between the two being sometimeB visible even within the limits 
of a single fleld. ^ ^ 

118. It is quite plain that these two soils will be very difiPcmutly afiboted "by the addition 
- , ^ „„ . of any given amount of moisture, for the red porous soil 

*** allows water to pass ttroug^h it very rapidlv, while the cotton 

soil, although very porous, does not allow water to pass 
through it rapidly, but absorbs a large Amount of it, at the same time swelling up and 
increasing in bulk to a's^at degree. , 

114. The rainfair throughout the Ceded Districts is small in amount, owing to the 
n.i^ii existence of hill ranges on either side, which shut them ofi* 

from the sea and prevent the occurrence of much nun with 
either monsoon. 

116. Here, as in the case of the Mysore country, from the general shallowness of the soil 
. i. n .L ... moderate rainfall, we would, according to the soil 

theory, expect to find the period of gewral dioleia (UfiTusion 
coinciding with the season m which the sou is kept moist 
by the raius, and not with the diy weatiier of the north-east monsoon ; since during the dry 
weather, and when the rain has once fairly ceased, the shallow soil in many places must almost 
immediately pass into such a complete condition of dryness as to render it quite unfit to 
afford a nidut for the development of the supposed germ. As in Mysore also, but to a 

MidthweoiwUtoboUKmlaeepttona decided extent, owing to Uie gre.^ amomt of soil 

variations, we nmy expect to find localized exceptions as to 
seasonal liability, dependent on the various conditions of soil moisture caused by natural posi- 
tion, artificial accumulations of water, or meteorological peculiarities of special years. 

116. Now we find that the fticts of the case accord very closely with the h priori 

F^oU accord with ihewMimiptiom. ®onol««on« of 6»o soil theory; for the normal season for 
mow acoora moD taew aannptiom. diffusion of cholera is during tlie south- 

west monsoon, while at the same time scattered cases, and small, though severo, localized 
outbreaks may and do occur throughout the whole year. It is hard to see how contagion 

can throw a^y light on these phenomena of seasonal 
A Goot^on tho^ and thoo^ rf prevalence, for the south-west monsoon certainly does not 

faoilitete traflSo or intercourse over the greater part of the 
acawnal oconnaims Ceded Districts. Theories laying great stress on concentration 

of water and its contained impurities also fail, and the only 
theory which appears to be able to hold its own, as compared with the soil theory, is that which 
, . .... . . regards direct pollntiott of water as all-important, for the rains 

pdaStoSStorlo?"* “ ®f south-west monsoonf may no doubt be alleged to 

tenAto fiioilitate the entrance of onolenuo imparities into the 
louroes of water-supply. 

117. Biluby. — ^T he station of Bellmy is situatea at the base of an isolated rocky mass, 

m i . . ^ n. 11 . which prtnects abruptly ftom the middle of a flat, hiU-surround- 

ed plain. The ground slopes very slightly from the foot of the 
rook, and on this* sloping surface the greater portion of the cantonment is situated. The 
^ rook is composed of ** gianitoi^ gntiss,’^ and on two sides 

descends abruptly to the plain m smooth bare sweeps and 
curves. The remaining sides, instead of showing continuous rodey surfhcM, are covered with 
irregular boulder-like masses, heaped on one another in ihntMtic confusion. The summit, 
as is usual in similar situations in this part (ff Bidia, is suzmonnted by a fort, and at the foot 

. *rFor imoroscopiej|[||||||r^^ of wsten, vide Note A., 82-^. 
t TUa statemoat anoam rsfennserriy to tbeoriM as to local developiiient 


Aoontsdon thsotyand tbeorioi of 
conoentraaoii of water.supply Iioth Ail 
to throw any light on the oots of the 
scBwnal oconrreims 


pdaming by water do not. 


ThenSk. 
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on the southem side, ooonpjing a portion of dig'htljr devated ground, is the lower fort 
__ , _ withm whi^ the entire Enropean foroo of the station was 

° " located previoos to the oonstraotion of the new barracks. 

118. Immediately to the south-west of the lower fort is a tank, which, occupying a 
portion of the ditch round the rock, and recemng the water drainage from the bare rocky 
slopes above, forms the source whenof the garrison and the greater portion of the remaining 
inhabitants of the station derive their drinking water. At a short iistance to tho south of the 
. fort is a large surface tank, or what is a tank at the close of 

the mins j for idthougb at that time the water oocnpies an 
area of several miles in ciroumferenoe, yet, on account of its extreme shallowness and large 
exposed surface, it very mpidly diminishes in quantity and soon dries up altogether, leaving 
a la^ piece of ground in #uch various walls are sunk, and on which cultivation is 
carried on. 

lid. The new barracks are situated at some distance from the fort on an open and very 

•^^htly doping surfime. There are two native bazaars at 
Sitnatumo ^Mwtamdnaa o if be any truth in tho soil theory, both 

of them are unfortunately situated relatively to the large surface 
tank; for while one. Cowl bazaar, occupies the low ground subsiding imperceptibly into tho 
bed of the tank, the other, Bruce Fettah, is situated immediately Itoyond the bund which 
retains the water at the opposite end. The former bazaar is close beneath the wfdls of the 
lower fort, while the latter is removed from it by the whole length of the tank. On the 
opposite side of Cowl bazaar from the fort there is a shallow nullah, the sandy bed of which 
is a water-course daring the rains, and close to wnich the native cavalry lines ore situated. 

1 . < XI. w u n. 1 !• On other side of these lines towards the rock, and ex- 

Sinaono sere »»ry laei. nppgf of Cowl bazaar, is the ground 

occupied by thoigreater number of the European houses of the station. 

120. The soil is almost eveiywhere extremely shallow, still there are considerable local 

„ , X j. variations in its depth, as the outline of tho rocks beneath 

a oro 0 • M . ^ irregular and the amount of their disintegration very 

various, so that the contour of the surmce can by no means be taken as an aocui&te index 
of that of the sub-soil. This is clearly domonstmted by some of the sections presented by 
the shallow watercourses, in which it is very cosy to see that in a portion of ground with a 
smoothly sloping surface, there inay be numerous localized spots in which water is retained. 
The Burlace soil is in some places of various shades of red, in others almost white, and is 
eveiywhere extremely open and gravelly, due to the abundance of firagments of undisintegrated 
roiik. In many places it is almost impossible to draw a line separata^ the soil from the 
decomposing rook from which it is formed. The direction of the foliation of the rook is verv 
irreguLsr, for while in some places itds horizontal, in others it is almost vertical, and in still 
others it occupies all intermediate angles between tho former and the latter position. 

121. There are numerous wells in and around the station whioh afford a scanty 

supply of water, in many eases of very hard and brackish 
Well, uid wator^ippl;. ^ ^ ^ gpp^„ 

hardly possible that these wells, with a water-level far removed from the surface and deeply 
sunk in the rocky strata, should, as a general rule, be capable of affording any exact in- 
formation of conditions of moistnie in tho soil above. In- 
Wolii, Maralo, inoepsbie ofafB^w'' formation on this head can, in a locality with a soil and 
moiiiuir regai^g eoaditiem of gsl- nature prevailing here, be only approximately 

' attained to by taking observations on the condition of sur- 

face a/wnmnlftfinna of Water in tauks, &c., for the layer of water shoim in tl)e wells is in 
many of no importance in regard to the soil of the locality in which it is ei^sed, being 
effectually separated from it by intorvoniug layers of hard rock, above which the local 
changes in sou-moisture ooour. On the other hand, it must be home in mind that it is quite 

possible that in certain plaoos this deep-lying body of water 
Local ezoeptunia. MSUBaedly influential layer, as, whore 

the foliation of the rooks is vertical, and their disintegration has advanced to a considerable 
extent, nothing in tiie way of an impermeable portition may intervene between the sar&ce 
of the soil and that of the water, and moisture applied to the former may speedily drain down 


' for altitough it is situated in the middle of a crowded grave- 
Well aftoi^Uiig drinking ioUia jaai, fhere is no evidence of the yse of ite water prudneing any 
NatWa Cavnliy. lesults, and tte water in microscopic characters showed no 

signs of organic contamination. (Fide Note A, 70.) 

122. As Kffoids the occurrence of oholeta in Bellaiy, there are several fiicts to be noted ; 


Foota ngarding ebolen la Briloiy. 


IH, the disease, as in ti;^ other ports of tho Ceded I>iBtrictB, 
S^erally prevails daring tm south-w^ monsoon ; 2nd, the 
Tocalitios in tho station whioh it spooially affects are Bruce 
Fettah and Cowl bazaar, in regard to the latter of which wo 
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'Die bMaari apedally liable. 
Faete rogarding tbo lower fort. 

and severely from cholera. 


find it remarked that it is in this locality that cholera always 
begins and always ends;'^^ Srd, that while the European 
ti'oops occupied the lower fort they suffered frequently 
Dr. Balfoor gives the following statistics on this point 


Amount of cltolm In tho dMriot. 


Averagt atmual rt^ jm 1,000 of mmw oirengtk aimitted. 

Honorable Comptty's Foot ArtUlery, 9 years, IMS to 1841 ... 28*93 

Her Majesty's Infantry (a^oimng), 10 years, 1829 to 1888 ... 19'.36 

Ditto ditto Omoers, „ ,, ... S5'71 

Uh, in regard to the station during the epidemic cholera of 1869, we find that only 21 
. B .. deaffis ocearred out of a municipal population of 87,015, and 

cbolorA of I860 in muMy. attention bestowed uron this station by the military 

and municipal authorities appears to have had a favorable imnence in warding off epidemic 
T» I fcii • iB«a diseases or diminishing their severity j" itk, the rainfall 

Baintu in 1860. Bellwy in 1869 onljf amounted to 11*62 inches, the average 

Amnunt nf riiniiirA In thn ili.t. tni winfall of the station being 24*7} Qtk, during 1869 

there was little oholera in the district of Beliaiy before May, 
but it spread rapidly and prevailed sorely after tbo &11 of the early rains. ^ 

123. In considering the bearing of these facts on the soil theory, it is to be remarked — 
\»t, tlmt the special liability of Bruce and Cowl bazaars appears to Mwrd well with the 

requirements of the theory, as these localities, owing to their 
^ timk, must be exposed to a 

Special local amount of fluctuation in soil-moisture^ a great part 
of Cowl bazaar being situated on a piece of ground which must be affected by the obstruction 
of the natural drainage^which causes the aoeumulatiou of water in the tauk, while Bruce Pettuh, 
situated as it is immediately below the buDd, is exposed to the gradual percolation of 
water from the tank into the soil lieneath it; Znd, that the fact that the lower fort was 
formerly the site of frequent and severe outbreaks of choIeTa is not so easy at first sight to 
adapt to the soil theory^as^ taken as a wholes the locality is such that any general difiused mm- 
mtilation^of fluctuating soil-moisture and organic impurities seems almost precluded. Stilly 
as previously noted regarding the station in genorah the formation of the soil is such that 
localized accumulations of water and of organic matter may easily occur beneath a sloping 

surface. In regard to this fort also^ as in regard to the rock fort 
Influence of at Trichinopoly, we must take into account the inward current 

established by heating of the huge mass of bare rock be- 
neath which it lies^ rendering those within the walls liable to be exposed to the influence of 
morbific agents manufactured in the immediately surrounding localities, and while at Triohino- 
]K)ly the rock fort is closely surrounded by the town, at "'Bellary, just beyond the fort walls, dre 
Cowl bazaar and the large area occupied by the fluctuating moisture of the surface tank. 
Want of thoroughly accurate data, as usual, prevents any definite conclusion being formed, but 
the above cousid6r||.tion8 may at least serve to show that the occurrence of cholera in an area 
such as this is, is no satisfii^ry demonstration of error in the soil theory. 8r^. — That the facts 
regarding the cholera of 1869 present various features, which, in as for as they go, are deoid- 
« A r ^ a av ^ thoory, for we find, Iri^, that the 

Fiictso to tbo jiggage, although introduced into the district, did not spread 

until occurrence of the early rains ; and, 2nd, that the 
station of Bellary enji^ed a marked relative immunity coincident with a local rainfall, a!id 
consequently an amount of soil-moisture very greatly below the average. This latter fact 
would, of course, be of much greater significance if it could bo compared with data regarding 
the rainfall and soil-moisture throughout the district, as cholera, while very slight in the 
, , ^ . station, prevailed severely in some other places. That the 

whole aiatnct u demonstnited by the laot that at Uamand- 
roo^, only 38 miles firom BeHary, the raiafiril was 89*6 inches, the average being 36*0 inclieB. 
This implies that at even such a sboif distance the roinlall, in place of a de^ciency of 13*08 
inches, showed an excess of 3*6 inches. 

184. In connection with this point, it is to be noted that the concentration of the water 

Concentration of wter^pply MM .<» bought, Sopj^ by SO^ to be so very 

hi induce great devdopment of ebolmu mflnentiM u. inducog Wide diffusion of cholera when intro- 
* dttced by human intercourse, did not appear to do much iu 

that way in this instance at least. 

125. On the other hand, there can bit no doubt that the facts are capable of an interpreto- 
B . - ...MV ■ . .! tion fovotable to the tiieory of direct poisoning by means 

wHtw thwrj-.^ MfoMnec to the ^ • for the some deficient tainfoU, establishing an abnor- 

mally dry qomibtion hf' soil, may be regarded as tending to 
prevent the in-washiyg of imparities into soutoes of water<.s«mply. But it must bo recollected 
that this hardly affords a verjr safiafimtoiy explanation of tne small development of the 
disease after it was fairly introduced into the stotion, and when from the occurrence of the 


* Hsophenon. 
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21 cases before alluded to, we must, according to this theory, concede that there had been a 
poisoning of sources of water-supply.'^ 

126. OooTY. — Gooty is situated in the Bellary Conectorate, and almost due east from the 

. « £ n I station of that name. It has always been celebrated as n 

I un ion 0 Goo y. cholera locality, and if human intercourse has any inlluence 

on the introduction of the disease or of its germs, it is easy to see why this should be the case, 
seeing that the town occupies a locality from which the Bellary, Bangalore, Cuddapah, 
Kurnool, and Raichoro roads radiate from a common centre. It occupies a hollow at the base 
of a range of low hills on which the f<^rt is situated, and in the concavity of the semicircular 
curve which it forms. To tiie west of the town the ground sinks to the level of the general 
surface of the low country, but in all other directions the ground is so much elevated around 
it as to conceal it completely until it is actually reached, » 

127. The soil around is red, very porous, and full of fragments of stones of all sizes. 

Rocks of various kinds crop out through it in all directions, 
and in many places the surface over wide ureas is covered with 

white, snow-like saline incrustations. Although very dry and arid in appearance, the country 
is by no means so devoid of vegetation here as near Bellary, and the dryness of the soil is at 
certain times of year more apparent than real. In February 1871, the wells, unlike those of 

Bellary, showed water in the gravelly soil within a few feet 
01 the Buriaee. A tributary ol the Peiinaur nver passes at no 
great distance from the west of the town, flowing over a very shallow and sandy bed, while 
closer to the town on the same side is a very large, shallow, bunded tank. In the level ground 

on either side of the stream are numerous small marshy 
* • patches, whilst in February 1871, almost every shallow excava- 

tion either contained water or showed evidences of having very recently done so. 

128. The rains begin to fall in the Gooty district in May, 
and from May to August is said to be the season in which 
cholera usually prevails. 

129. The inhabitants of Gooty and the surrounding country depend on cholum us their 

TOet of the inhabitant., “““ although they have no idea of any 

special tendency in new grain to produce cholera, they never- 
theless consider it generally unwholesome, and consequently are cautious in using it. 

13(1. In the cholera season of 1869, there was a considerable prevalence of the disease in 
Cholera of 1869. town, Olid it is noted that although prevailing at the rail- 

way station and in the population resident in the neighbour- 
hood as early as April, it nevertheless did not reach the municipal town till the 80th June, the 
distance between the two places being only two miles. During the season of 1870, there was 


Nature of the soil. 


Ralu and oliolem. 


Ahienco of cholera in 1870. 


no cholera in Gooty, despite of the usual influx of enormous 
numbers of Triputty pilgrims in September who halted at 
Sir Thomas Munro^s choultry. H 

131. Time having been available only for a very cursory examination of Gooty and the 

neighbourhood, it is not easy to ptonounce definitely as to 

plww ^ghfrhlw affjsf S® preson^ by fLm on 

the soil theory. Judging from the state of the country in 
y Febrnary 1S71, it certainly appeared' that in many places, ns 

for instance near the railway sfation, the soil conditions of moisture arc such that tlie disease 
ought, according to the theory^, to prevail during the diy weatlier, as in these places the porous 
sou is permeated by a superfioial body of water. In other places, however, the conditions are 
very different, the soil bemg very shallow and rapidly drying down to the rocky sub-soil, and in 
these a prevalence during the rains might he looked for. It appears probable that the town 
of Goofy itself belong to this latter doss, as, due to its position relative to the hills, its soil 
must during the contmuanoe of the rains be subject to great fluctuations in amount of mois- 
ture, while at tlteir dose it must rapidly pass into a state of extreme dryness, duo to its 
stiallowness, and the facilities for rapid drainage of surplus moisture into the lower ground. 
Thdro is, however, no satisfactoiy evidence on the su^eot, and the most important point to 
be noted at present in regard to this distriot is that in it we And such variations in the 
characters of the soil as must, if the soil theory be valid, induce corresponding variatioiu 
in the seasonal liabilities to cholera of various places ; and that in order to estimate the appli- 
cability of the soil theory to it, we must have deiinite inforro- 
to looal regarding the localisation of the*di8eara throughout 

periods of prevalence, and not merely information regarding 
the duration of such periods and the numW of cases* occurring in thtnn. 

182, CoTTAPUi-i,T.— ’This is a small village on the road leading from Gooty to Knrnool, 
, _ „ and was visitra in Pebrnary on account of its having been, 

Situatioo of Cottapul y. shortly before, site of a severe localized outbreak of oholera. 

It is situated immediately at the base of a small boulder-covered mound, which projects 
from the surface of one of those circumsoiibed basin-like plains which characterise this part 


Aocurato information 

diBtribution very importaut. 


* For microscopic characters of waters, mde Note A.. 67—72. 
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of the countiy. This mound is almost at the lowest part of the basin^ close to a shallow di^ 
watercourse, and is apparently the termination of a spur from one of the surrounding hill 
ranges, as a slightly elevated ridge passes between the two. The rocky basis of which it is 
formed is much and irregularly fissured, tfhe rock in the neighbourhood of the fissures muoh 
softened and disintegrated, and the superimposed boulder-like masses surmounting it seem 
to be a result of the more advanced weathering of fragments detached in the same manner. 

183. The soil from which the mound projects, as clearly demonstrated in a section 
N t f Uifi aflForded by a deep excavation at the side of the road, is red 

a are 0 io • extremely porous, in many places composed of almost 

pure gravel, and in all fall of small fragments of stone. 

] 34. The ground slopes slightly from the base of the mound to the level of the water- 

course, and on this slope, immediately below the rock, and 

Village dirty sad crowded. with a few of its component houses absolutely on the first 

exposed surfaces, tlie village is situated. The houses are irregularly huddled together, the 
ground uneven, and in some places absolutely sloping towards the rock, and the whole yAace 
very dirty and crowded with human beings, cows, Imflaloes, and goats. 

135. The village is, as nsued, almost surroiitided by walls, the main entrance being by a 

Water-iuppl gateway opposite the rock. Close to this gateway, between 

♦ ft and the watercourse, is a shallow open well, which con- 
stitutes the souree of supply of drinking water. At the time of inspection, the water in this 
was at a level of about 10 feet from the surface of the ground, and was reached by means of a 
flight of stone steps. The sides of the well arc lined with uncemented stones. At a few yards 
distance from^ the other side of the watercourse, there is another shallow well, which yields 
water for the irrigation of a small patch of paddy ground situated *01080 to it. The surround- 
ing country is open and tolerably flat, until the hilly boundary of the basin is reached. 

136. There is a considerable quantity of ground occupied by fields of castor-oil, 

&c. Few trees of any size are present, but there are numer- 
Cuit.ivnted gromid. ous low stunted oiics, especially along the line of the water- 

course. 

137. The circumstances of the outbreak of cholera in January were as follow : — Accord- 

v.nio 1 1 to information derived from the office of the Assistant 

fa<,t,oftbeo»tl.r«Jc.fcholar.. Collector of Kurnool, a part^ of about 50 pilgrims, rotumins 

slowly in bullock bandies from Sreerungum to their homes in the Nizam’s territory, arrived at 
(yottapully on the evening of the 23rd January. They had left Sreerungum about 20 days pre- 
viously, just at the close of the festival ; there is no evidence showing that they sufiered from 
cholera previous to their arrival at Cottapully, and there was no cholera known to exist at that 

time in any of the villages on the road which they had 
No cholera iivayersed between Gooty and Cottapully. They remained at 

^ Cottapully until the morning of the 24th, and during their 

stay three of their number were attack^ with cholera, but wore taken with the rest when they 
left to proceed on their journey. Two of these died in the course of the day’s march, and were 
thrown down by their friends at the side of the road at Yeldurti, a village between Cottapully 
None at Vcldurti Kumool, while the third recovered. The pilgrims now 

' proceeded on towards Kurnool, but were fortunately stopped, 

turned out of the main road, and conducted by a circuitous route into the Nizarn’etdominious ; no 
more cases occurring amongst them while in British territoiy, or for the next few weeks at least, 
or other villnj^es through which tho in any of the other village through which they had passed, 

pilgrimi pufiittHl. gave Cottapully. Next, to return to the consideration of 

the occurrences in that place, we find that cholera broke out on the 25th, the day after the 
dcj)arture of the pilgrims, spreading rapidly and continuing to manifest itself until the 4th 
of February, up to which time 50 cases and 19 deatlis had occurred. After this no more 
oases had occurred up to tho 17th February, when the place was visited. 

138. There are several very interesting points to be noted in the phenomena of this out- 
break ; — here in a small village, and coincident with the arrival of pilgrims from Sreerun- 

^ , ffumi we find five times as many cases of cholera occurring 

‘ “ as occurred in the to^ of Sreerun^m itself, at a time 

. when, in addition to the ordmaiy rendent population, there 

were 15,000 to 16,000 pilgrims present. A case of this kind appears to point very distinctly to 
the importance of the existence of some local condition, quite dnaependent of Hie mere presence 

, of cases of the disease, in order to secure the general develop* 
Somet mg contagion difihsion of cholera throughout any given place.-— 

2nd, there is no evidence to the effect that the pilgrims 
introduced cholera into any of the villages on their way from Sreerungum. This appears to 
point to the same conclusion as the previous fact. But, Srd, as they been 20 days e« route 

from Sreerungum without difibsing the disease, and as cholera 

esiRbiishcd. deuce councctiDg the Cottapully cholera with the Sreerungum 


Something beyond more 
uccesrary. 


SSihr ' ' deuce connecting the OottapuHy cholera with the Sreerungum 

festival is very iar from conclusive. Hi , — ^Tho phenomena of the 
outbreak accord very well with a theory cf direct poisoning of the water, and are quite explicable 
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riKmomona of the outbreak accord- 
ant with the water theorioH. 


by it, for the pilgrims during their stay used the well supplying the villagers with drinking 

water. This well, from its nature and position, is very liable 
to pollution, and the disease broke out the second day after 
the arrival of the pUgrims, throe of whom suffered from it 
during their stay in the place, i. e., the outbreak of the disease occurred at a time when the 
fermeiitive changes in the assumedl^ choleraically polluted water had hud time to take place. 
At the same time it must be borne in mind that there was no rain at the time of the outbreak, 
or for some weeks previous, and if the smallness of the rainfall at Srocrungiim and Triefaino- 

Absonce of rainfall ^ assumed to account for the small number of cholera 

o ram a . cases there, the total absence of rain here ought even more 

effcetually to have produced a similar result. 5^i.~The theory which regards the use of organ- 
ically polluted water as inducing a condition favorable to the development of c/holcra in any 
comtnutiily into which it is introdueed by human intercourse, can find much to support it here ; 
for the water-supply was, at all events when visited, very far from pure in its microscopic charac- 
ters (vit/c note.) At the same time there is nothing to show that it was worse than in 
other placets through which the pilgrims passed, and which did not suffer from cholera in con- 

sequence. Oti . — ^While there are features in connection with 
iho facts this outbreak in favor of the water theories, there are others 

equally , strong for the soil theory, or perhaps even stronger, 
as involving less assumption, for the existing conditions were precisely those which in a shallow 
porous soil permeated by a body of water are assumed to be of importance in securing the 
development of the introduced hholora germs, seeing that the soiUmoisture had for some time 
previous been subject to a subsident fluctuation dependent on a continuance of dry weather. 
7 This outbreak of cholera is of some importanoe in demonstrating that in a district in 

wlqph, over the general area, the disease is one of the moist 
Example of » season of the year, localized epidemics may take place quite 
the of gen.«l exemption. and dependent 

on local peculiarities of the soil.'^ 

139e As general conclusions of these enquiries into the soil theory, as applicable to the 

^ . phenomena of cholera in the south of India, I would 

General concluaione. atot c 

-That with the present extremely imperfect data, it is quite premature to decide 
exclusively in favor of any one theory regarding the localization of cholera. 

-That several of the existing iheorios may really involve partial truths, and that 
they only become incompiitible with one another when insisted on as absolute and entire 
explanations.f 

3rrf.— rhat although in the present report much strfess has been laid 
it is not on account of any assumption of its essential superiority to the 
it appears to be little understood in this country, and to be regarded 
amount of prejudice in consequence. It has seemed to ino, therefore, 
the existence of any facts in its favor should be distinctly put forward, and the more so, that 
there seems to be enough of these to forbid the wholesale rejection of the theory, and to 
warrant the continuance of careful observations which may teach in time the laws of 
assooiatiot) of ground moisture with the propagation of obolcra. 


on the soil theory, 
others, but because 
with a considerable 
very desirable that 
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MICROSCOPIC OBSERVslTIONS. 

140. Seeing that the examinations of choleraic evacuations have up to the present time 

not yielded results warranting the formation of definite con- 
On the ebaroctewof choleraic do- clusious regarding many most important points, perhaps the 

most satisfactory method ^of rej:>orting ^n them is ijo show, 
as far as possible, what arc the principal characters of such evacuations in Calcutta, leaving the 
facts in great measure to speak for themselves and to be interpreted at some future period. 
I have therefore compiled the accompanying table from my notes regardinj^ 100 different 
« ^ evacuations derived from as many consecutively occurring 

Table of charactem of choleraic ^ases, and shall now proceed to the consideration of* each of 
evacuatiouB. its columns in detail. 


* For inicroHcopic chiiracU^rs of the water, vide Note A., 73. 

t *• Error i« almont always partial truth, and ho conaists in the cxacrRcration or distortion of ono Tariety by 
the aupprcBsiou of another which (pialifieH and modliiee the former ." — The Genesis of Species, 
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Mk *hmng He Pr'mipal Charaetm of 100 Cholera Evamtione. 


[Appendix B 



a 

2 

ssssassoaai 

PHtBlCAL CHAUACTISBa 



MICUOSCOPICAL OHARACTEUS. 

. t. . 


u 






IggOSOlU. 1 






1 



Enlthe- 

llani. 

Red blood 
eorpQS- 
clos. 








Fluid. 

Sedimvut- 

Cereomonads, 

Danterla and 

Fnngl. 

cnlar celUi. 

EiitAivtga CKAUACTaas. 


O.S 





Amwbw, Ac. 

Vibrienea. 




1 

noted 

Not noted 

Qroj, wAtory 

Pale grey 

None ... 

None ... 

None 

Abundant ... 

None 

Abundant ... 

Undigested vegetable rolhi'- 
lar tiSMUoand much mob'- 









Not noted ... 
Bpiinkiing ... 



ouiar debris. 

3 

•• 


II ,1 ••• 

II ••• 

II 

H “• 

II 

M 

H 

Ailnndant oeN 

II 

II 

None 

Abundant flakes of moif- 
onlar matter. 









Abundant ... 


Abundant, dim 

Ditto ditto. 


’* 

.. 


Abundant grey 



Abnadont oer- 

Sprinkling ... 

n 

II 

Ditto ditto. 




If ••• 

Abandant.whltiith 

•1 

fl 

comunada. 

|l B*S 

II 

*1 

None 

Ditto ditto. 

7 

„ 

.. 


dOMOlMlt. 

II ••• 

M 

II 

II 

Very few ... 

M 

II 

Abnndant grovnish-ycllow 
colls with one ov inoii- 











Very abundant. 

clear protrusions. 


.. 

.. 

Faint pink ... 

II ••• 

U 

II 

One eereomo- 
nad. 

Abnndant ... 

Beauty 

If 


. 

„ 

II 

Yeliuwiih 

Yellowish floe- 

II 

N 

Not noted ... 


Not noted. 


10 



Plnklidi 

cnient. 

White 



None 

Scanty 


Very abundant. 


11 



Not nut^d 

Not noted 

jJ 


Abnndant car- 

Not noted ... 


Not noted. 








(H>roonada. 

4 


Abundant* 


12 



II 




One do. 




n 



II 



“ 

None 

Very few ... 


Very abundant. 


u 

.. 

„ 

II ••• 

M 

„ 

!| 

Very abundant 

M 

M 

Abundant. 









oercomontidB 

• 




15 

.. 

•> 

II 

M •« 

II 

H 

Vary abundant 
do. J 

6 do. .i/ 

Abnndant ... 

II 

M 


u; 







^ Very few ... 

Barolna 

None. 








** 



abundant. 

Very abundant 


17 

liftfd ante- 

„ 

Fiukiali 

Grey doooulent 



A few do. ... 

Abundant ... 

None 


18 

niortetii 
Not iiotud 





None 

Very ffew 

-•h 

AbnndMit. 



10 

20 


;; 

Reddish hrown... 
TwO'ihirdH of 

White floeouleut 
Groenish flaky . . 



A ‘few 

Hardly any ... 
Abundant ... 

» 

Very almndant. 
A few clear hard 





cvneuatlou green- 
iah. 

Five-sixths green- 
ish grey. 






outlined. 


21 

.. 

1. 

Grey 

11 

ft k 

M 

H 

II 

Abundant ... 

Some of these circular and 
oval cells exhibited bio- 











jdostlc nutvemenl. 

•a 



Two-thirds grey 




Abundant ... 

II — 


Very abnndant, 


Zi 


II 

Kour-tiflhs grey- 

tl 



Very few ... 

II ... 

II 

Pew. 





iah brown. 







Very abundant. 


24 

•• 

II 

Not noted 

Not noted 


« 

Pew, both cer- 
oononads and 

II — 

II 



2ft 



Yellowish ... 

Grey 



amtebn. 

A few 

Very few 


II 


20 

Last pva- 


Tliri'o-foupths 

Largo greenish 
white floeouli. 
Largo loose grey 

M ♦ 

u 

Very abnndant 

Abundant ... 


M 


27 

ouutioii, 
Nut noted 


ninklsh yellow. 
Piuklshgtey 

II 

Abundant 

None ... 

Very few ... 

II 

II 




If 1 


ilooculi. 


red twT- 






2H 

II 

» 

Watery, grey ... 

Scanty large grey 
fluCouU. 

n 

pusrlcs. 
None ... 

One cereomu- 
nad. 

A aprinkiing... 

» 

A aprinkiing... 

lArge quantities of crystul.-i 
(ammonb maguesiiui.) 

2» 

» 

fi 

yellowish grey, 
reddish above 

Scanty 

- 

A ipiink- 
ling. 

Abundant ... 

Not noted ... 

II 

Not noted. 





eedlniiMit. 







Many of the circular retrac- 
tive oclls had a distinct 

:«) 


» 

Greyish brown... 

Large white floo- 
cnll. 

II 

Numor- 

QUSt 

None ... 

II ... 

tl 

Very abund- 
ant and re- 










fractive. 

doable outline. 

11 



Two-tklrds polo 

Powdery grey ... 

It " 

None ... 

Few 

Few 

n 

A sprinkling... 

Contained much undigested 




yellowish grey. 



Here trace ... 


Very abundant 

debris of vogetabie tissm . 

:12 


„ 

Grayish brown 

Large grey golotU 

„ 

II 

n 

II 





with pinkish 
tlngo. 

Pale yellowish 

nous floceuli. 








•IS 


•1 

One-iborth large 


II 

II 

A trace 

II 

Abundant ... 

Much undigested vegetable 



1 

grey. 

gelatinous tuid 







tissue. 

.11 

„ 

1 

•1 ! 

Palo brownish 

_ W* 

Powdery grey ... 

i •> 

A few ... 

Numerous ... 

Not noted ... 

II 

Not noted. 

1 

NO 

1 " 

" 

grey. 

Four-Aflhe yol- 
lowisb gray. 
One-third grey. 

Lari^ grey floe* 
Powdery dirty 

grey- ; 

♦ 

II 

M 

None ... 

H 

None 

H 

II ••• 

Very abnndant 

II 

Very abundant. 

Bounty. 

The flakes were full of still, 

. very refractive circular 
ana ov^ cells, some of 
the former of consider- 



1 








aide sise and containing 
aevsrn] distinct small 






1 







mosses within them. 

■17 

" 

i 

1 

Watery pale brown 

Large loose brown-' 
ish grey lloo- 
eull. 


II 

One or two g, 

Not noted ... 

■' 

Very few ... 

Tltis was a very sllgitt cohc 
B orne of the tlooculi 
floated. 

lw 

j fith 

Alkaline 

1 

Twn-thlrds pale 

White 

A vm 
few. 

A few ... 

Abnndmi 

i Abundant ... 

A mere trace... 

II 

Very abundant. 


;10 

>. 

1 

grey. 

Clear watery ... 

Few large gelati* 
nods iloeenli. 
Powdery white... 

None ... 

Nouo 

II 

M 

Aaprinklingi 


10 

0th 

fl 

Tbrvv-fonrtlis pale 

Nhoe ... 

N 

Abundant ... 

Very energetic 

II 

Numerous. 





pinkish. 




grannies 

abnndant. 





li 

■12 

3rd 

Sth 


Two-thirds br)wn» 
ish yellow. 
Two-thirds pale 

Not noted 

II 

A few..: 

None .M 

None 

A iprlnkliiig 

A few 

Abundant ... 

•1 

H 

A few. 

Abundant ... 

A fww ot^ the circular colls 




brownish grey. 
Twn-lhinls jiale 

** , 




were of very large sise. 

ii 

61 h 

lliirhl) 

White 

w 

Very ab- 

Few 

A sprinkling... 

tl 

Very abundant 


11 

'Not not I'd 

alkaline. 
Alkaline j 

greenish grey, 
llrownish pink. 

Scanty large grey 
floceull. 

M 

undant 

II 

H 

Very abundant 

N 

None 

This was a doubtfbl cose, 
and the patient KutTerlng 


i 

I 

1 






r 


tVom chnftilt! dysentery. 

Ij 

0th 

1 

; One-half polo 

''cofc ... 

1 Twu-thlrds dirty 

I iwownish. 

White 

It 

None ... 

None 

A aprinkiing,.. 

M 

1 

1 

l_ 

Borne of these wore very 
refraotlve. clear, oitd og- 
gregaUsi in masses. 

These veils wore marked; oy 
having a very hard sharp 

10 

1? 

.51 h 

4lli 

N I'lv al. 
kiiline. 

Scanty .|^ 

1 Greypowdeftf ... 

If 

fl 

Nnmar* 

ous, 

None 

i» *.• 

1* 

Not noted ... 

Abundant ... 

M 

•1 

Very abundant- 

A sprinkling... 

w 

Not not I'd 

•• 

: Grey, turbid ... 

j 

i Powdery ... 

II 

u 

•1 — 

A ipriukling... 

M 

Abundaui' 

(iiitllne. Muoh debris and 
undigestod tissue prssent. 

10 

n 

! ” 

1 Gray, watery ... 

li 

Largo white flo# 
coil. 

II 

ft 

A sprinkling 

Abundant ... 

II 


Few of tbcoiroulsr end oval 
cells were clear otid sharp- 
ly defined, Phosphanc 



i -- 

li 

1 







crtstnls almndant. 



Futn] 
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Table thming ike Prineipal Ckartttere ef 100* Vkoleru jB»a«««fc‘fl«i,--contuin«l. 





FllAiOAli CllABACTBBS. | 


♦ 

MlCUOBCOPtCAl 

OHABACTBBB. 


V 




- 


- 

TgyirsoBTA. 






• 1 




iedblood 



BHittgl. 

Oval and cir- 
cular oelU. 

Rum \ iMva ('HAUAtTnuM, 

*3 

'SS 

^ 1 

ti ! 

Fluid. 

{Sediment. 

BpUhe- 

lium. 

corpns* 

des. 

Ceroomonade, 

Paoieria and 


6.3 

1 




ammbie, Ac. 

Vlbriouea. 

j 



w» 

61 

6th 

7th 

Very ul- 
kalluo. 

» 1 

I'wu-thirds watery 

lUlf grey, watery 

Powdery, dirty 
grey. 

Iiargc gelatinww 

None ... 

II 

None ... 

II 

Abnndant ... 

None 

Abundant ... 

A more trace... 

None ... 

Abundaut ... 

II 

Cells very clearly delim-d 
and oirculiir. 





pale grey fioo- 








r.2 

4th 

11 

Two-t birds grey 

cull. 

Powdery grey ... 

H 

•1 

A few 

Abundant ' ... 

- ■ 


The oells of Urgp w/p, ,i,s. 
(inet oul line, and riifriti-. 












tion. 

6.1 

0th 





^ ■ 

Abundant ... 

Ooniidcrable 

„ 

„ 

Many of the inftiKor/nl 


biownUh. 





numbers. 



bodies hern were freely 
craw lino: Hiiiirhip. 

Iri 

Hth 

„ 

Orcy, watery ... 

SiMiaty plttkJsh 

II 

„ 

A few 

Abundant ... I 

I* 

A few 

Much iiudigosted vcgoliilile. 
tisHUc. 

.I.*) 

„ 

to 

Very abundant, 

^wiery plnkhdi 

II 


H 

Not noted ... 

I. 

Abumlanl. 

o(i 

Not uot«d 

1 

M 

II 

1 

ljuire grey goU- 
tlnous tluocttll. 

II 

Abimdant 


Ahiuidaut ... 

II 

A-fow 

The infiHorlial eellMPniiHiiit- 
(*(| of largo freoly crawl- 
ing anuobip. 

67 

7tlt 

.. 

Two4.hlrd« dirty 

M 

It 

A few ... 

P6 

A sprinkling... 

» 

Abundant ... 

Many of Mio oironlar celU 
wore of large also and 




flfwy. 







Very abundant. 

eontaiiind m-voral distiiiet. 
iueludod bodiex. 

'iS 

Nrtt noted 

„ 

Tratiapsrenl ... 

Scanty, reiy gela- 

„ 

None ... 

None 

Mere trace ... 

i> 



0th 


Pole greenish 

tinotw 

Beanty, white ... 

m 

•1 ‘ 

Abmidartt ... 

A few 

.1 

Abundant. 



nth 

»• 

yellow. 

Two-thirds yel- 
lowleh watery. 

Large loose grey 
flooonli. 

» 

- 

H its 

Pew 

II 

Many 

The majority of the all!! 
oellrt w ere dim anti rapidly 
(llalniegratlng. 

(il 

Not noted 

Faintly 

alkallau. 

Tliiok turbid yel- 
low. 

None 


66 

None 

Abnndant ... 

II 

Abnndant ... 

The latter eoll'a all marked 
by a double outline and 
clear refraction. Case in 












reiKdiou. 

02 

4th 

Alkaline 

Two-thlrds watery 

1 

f 

II 

n 

Very abundant 

66 •*. 



These ulao almoat all dnulilc 
outlined. 

(Ki 

No« noted 

00 

Dirty browulah... 

Powdery 

II 

.1 

A few 

Not noted ... 

•• 


Mnhy of (ho still eclla of 
largo sise. 

04 

05 

10th 

!! 

Not noted 

Watery 

Not noted 

Large loose gela- 
tinous floeettll. 

Very ab- 
undant. 

I- 

11 

1 

Very few Z 

II 

•1 

II 

Theao cells of sniull slito 
and shruiikou. 


Not nute<1 

II 

„ . hlniih ... 

Scanty large gela- 

None ... 

N 

II 

A mere trace... 

II 

•' 


«7 

(W 

m 

70 

71 

l«t 

Nut noted 

If 

Alkahne, 

„ greenish 

II gf«y ••• 

Onr-half dirty 

tliions floccuU. 
powdery 

Abundant large 
white fioocnll. 
Very llMlo 

Powdery grey «. 

»» 

Abundant 
None ... 

Abundant 
None ... 

w 

Very abundant 

A few 

None 

Abimdant ... 

A few 

A sprinkling.., 

A few ' ' 

Not noted ... 

Abundant ... 

» 

Very abundant. 
Abundant 

A sprinkling. 
None. 

Very abundant. 

Tho si 111 colls of small Kijti! 
and shrunken. 



bvuutniniir 

nentral. 

browniiU. 




A sprinkling... 





72 

<1 

Very ul- 
kaiioe. 

Clear 

Very scanty ... 

II 

fi 

II 

If 

’* 


7.1 






None 



A few 

Thoso coIIh double outlined. 

71 


!! 

Almost colorlesi 

Scanty white ... 

it 

n 

Very abundant 

Not noted ... 

II 

None 

The infusorial cells very 
raiiiilly dibiutogratlng. 

75 

» 


Tranepamnt ... 

Very little ... 

„ 

11 

None 

A mere trace... 

>* 

A sprinkling... 

Colls large, circular, and 
granular. 

70 

77 

6ch 

II 

llrownlsh 
Two-thlrds white- 

Powdery 

lATgc loose floe- 

;; 

II 

II 

Almndant ... 

Notnoteil 

A sprinkling... 

II 

II 

Abundant. 

A few 

Tho still cells dim and In- 
distlniit. 

78 

4tb 

II 

Two-Uilrdi grey, 
turbid. 

Watery 

euli. 

Powdery white,.. 

„ 

» 


Very abundant 


A sprinkling .. 

The Htill colls in niasscs, 
and with double outliuc. 

7f» 

6th 

M 

Scanty 

H 

1* 



Abundant ... 


Abundant ... 

The still pcIIh dim and 
diNlntcgraling, 

HO 

HI 

Not nolwl 

” • 

•I 

II 

llrownlsh ... 
IHrtygreyleb ... 

Powdery 



None 

II •»' 

A aprinkllng!., 


A spriukiing. 
Abimdant ... 

Tho cells very r<}fractivc, 
clour, ami with hard out- 












line. 

H2 



Palepy ... 

„ brownish 




Abundant ... 

Abnudniit ,,, 

,1 

II 


N.1 



Scanty 

1! 

II 

II 

Not noted ... 

” 

>1 ' 


bi 

•• 

II 

grey. ‘ 

Almost color*, 
lees. 

Scanty gelatimmi 

II 

n 

None 

A mere trace... 

II 

II 

Tho maiorily dim, iicrc and 
there roiiMmis with hard 
outline and high rclVac- 
tiou. 


05 

bO 

M 


Yellowish ... 
B'nur-fifihe y«l- 

Powdery 

Powdery white ... 

II 

M 

II 

Almndant. ... 
Very abunaani 

Abundant ... 

li 

M 

II 


87 

8H 

01 

•• 

lowish. 

Almost color- 
less sn.gr. 1006. 
Colorless, sp. gr. 

White geltUnooi 

Scanty lane loow 

II 

•f 

i ** 

II 

.A few 

None 

A mere trace... 

Notmotod ... 

•I 

•I 

» 

Tito still cells were rapidly 
disintegrating. 

80 

3rd 

II 

1003. 

Watery 

fiOOKlUli. 

II 

•1 

A very few ... 



- 

None 

Flakes consisting of gelati- 
nous granular matter. 

00 

Not noted 

M 

” V- 

Abundant, white 
powdery. 

% 

II 

A few 

Abnndint ... 

Afemyeasi 
eclts and 
larcinoufi 

Abundant. 










masses. 



01 

6th 

At first 

Falegreeuleh ... 

Powdery 

•1 

» 

II ‘ — 

II ♦ 

VeiNtcfilh 

abund- 

None 

This evaonation was not 
eiamiued until 14 hours 



slifrhtly 
acid, be- 







ant* 


after passed. 

• 


(•nmlnfi 










02 

Not noted 

alkaline. 
Very al- 

Colorlesi, trans- 

Not noted 

H 

M 

None 11 . 

A mere trace... 

None ... 

Abundant. 


08 

IM 

05 

06 

II 

00 

4th 

Notiiotod 

kuiino. 

Alkaltno, 

becoming 

acid. 

Alkaline 

^ >1 

jHirent. 

Dirty green ... 
Muddy, sp, gr. 
1006. 

Palo grey, sp. gr. 
loot). 

Watery, oletr ... 

Oclatinons 
Powdery, abund- 
ant. 

Abwidant, white 

Scanty white 

II 

II 

A few 
cells. 
None ... 

M 

II 

li 

M 

16 

Very abundant 

Abundant ... 

Not noted ... 
Abnndant and 
of Im also. 

Notnmd. ... 

A spriukiing.., 

It 

» 

II 

A ^inkling. 

Abundant. 

II 

Undigested tissue abun- 
daiil, 

07 

„ 

n 

Palo grey 

gdatinoue. 

* »» 

II 

t» 

None 

If 

It 



Cells rapidly dliintegrat* 
iug. 

00 

00 

6th 

Not uoteJ 

1 :: 

Not nteted .« 
Watery, flolor- 
lesH. 

Not noted 

Fine, white gela- 
tinous floecull. 

H 

II 

A few ... 

None ... 

Abundant ... 
A sprinkling... 

Not noted ... 

II 

II 


The circular cells were dim 
and shrunken in appear- 
ance. 

100 

7th 


Pale yellowish 

Abundant, gelatb 

II 

*1 

Abundant ... 

. A sprinkling... 

II 

0 


. 



555J. 

nous. 
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BE. D. Cunningham’s eepoet on cholera. 


L Appendix B 


Cases in which acidity of the vomit* 
111 nmttei'H coincided with alkalinity 
of the dejecta. 


142. 


141* The reaction was determined iu 60 of the 100 cases. In 67 of these it was 
. alkaline, in general very strongly so ; in one it was slightly 

Keactiott. becoming alkaline as the paper dried; in another it was 

alkaline, becoming acid ; and in another alkaline,^ becoming neutral* ^ In almost every case this 
^ , alkalinity persisted for days, and indeed for weeks, when the 

Persistence of reaction. examination of the material was oontmnod so long. In one 

or two instances, however, acidity suhsequently supervened, apparently due to fermentive 
changOH in the portions of undigested food present. The mere presence of abundance of un- 
digested tissues, however, by no means necessarily induced this change in reaction, as in 
some oases in which such materials were peculmrly abundant, the alkalinity was at the same 
time very ])ersistont. In connection with the question of reaction, it is to be noted that, in one 
or two cases in which there .was no vomiting, and in which the treatment consisted solely of large 
doses of acid administered by the mouth, it was found on examining the evacuations that no 
percoptilile change had been produced in their reaction. Unfortunately no quantitative teat of the 
<l(»gree of alkalinity was employed ; but, iu as far as the rough litmus test goes, no influence 
:ipj)eare<l to l)e cxei*cised on the character of the evacuations. It is also noteworthy that in 

every instance, in a limited number of oases, in which the 
experimeftt was tried, it was found that with no administra- 
tion of acid, and while the evacuations from the rectum wore 
highly alkaline, the vomited matters were nevertheless us 
highly acid. 

The fluid was in all cases watery in consistence, and olmost alwayi^ of a grey color, 
, . , , ^ .« .* fmiuenlly more or less tinged with a brwnish, greenish, or 

V lyBicji c mrac erg ( ) o e ui . Cases, however, it was perfectly trans- 

parent and colorless, and in others marked by more or less of a pink or reddish tinge. This pinkish 
coloration was distinctly visible in 11 of the 100 cases, in some of these being slight in degree and 
evenly diflused, in others more strongly marked and increasing in intensity towards tbelower part 
of the fluid, so as to form a distinct re<l stratum iminc^diately above the. flaky matter of the 
sediment. Sometimes this jiinkncss coincided with the presence of distinct red blood-corpuscles, 
as revealed by microscopic examination; hut on the other hand it oftencr occurred witliout 

manifest blood-corpuscles, and the latter again were in some 
Pink colortition of the fluid wot oases abundant, without imparting a trace of pink color to 
recogniiiftblc instances the fluid was muddy' and full of 

‘ , fine yellowish or coffee-colored, 8us}>cudcd matters, but iii 

8U(jh cases the evacuation was generally, derived from a case which had already passed into 
the stage of reaction* . 

143. The specific gravity of the fluid in six cases in which it W{i8 noted was 1003, 
. 1006, 1005, 1005, 1006, and 1008. The smell in most 

Bpoeific gravity 0 the flui . peculiar mawkish ohameterso frequently 

described ; but sometimes, especially \rhore the evacuation had taken place in the early 
stage of the disease, it was highly offensive and putrefactive in character. 

1^4. The physical characters of the sediment varied very considerably in different cases. 

Whatever its other characters might be, it alnjost always suli- 
Pliysiciil *** sided rapidly,^ completely, and permanently, leaving the fluid 

* as a perieetjy distinct stratum. Only in a very few iiislanees 

(lid a little flocculent matter remain suspended in it or floating on tluf surface. The color of the 
materials composing the sediment was, as a general rule, of some shade of grey or white, vary- 

ing from a dirty grey to a pure white; but in somii instances 
Sediment comiioNcd of floccuU and it Was yellowish, in others pale brownish, iu others pale neutral, 
gcktmouB matter. one casc of a pinkish hue. The consistence of the 

material varied considerably also, in the majority of cases being gelatinous, and in some so much 
so that portions for microscopic examination had to be cut off with scissors from the general mass. 
In other specimens it Mi'as more or les§ powdeiy, and almost entirely wanting in the tenacious 
gelatinous clement. The size of the coraponopt fiocculi also varied greatly indifferent instances, 
for while in some they were very large, -and, as mentioned previously, occasionally so 
glued to oiUMinother by gelatinovs matter as to cause alnUost the whole of the sedimeui to 
form one mass, in others they were extremely minute. The relative proportions of sediment 
^ . and fluid sdso exhibited «great variations, ' for although iu 

Uelativo of awluflont and iu the form of one or two 

minute fragments, in others it composed as much as two-thirds 
of tlu; whole evacuation. As a general rule, however, the fluid very considerably exk»eded the 
sediment in amount. In addition to the gelatinous element and the more consistent flocculent 
material, the stxliment, especially in those cases in which it belong^ed to an evacuation passed 
at an early period in tlie course of the disease, ocoasionally contained obvious fragments or 
undigested food,* and in one or two instances small portions of normal fcecal matter. 

A 


In one very rupklly lata) evacuatiouB contained large qnuntiticB of bard undigostod rice grains. 
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145. I. EmUBUOM.— In only four cases of the series was munistakeable epithelium to bo 
_ found, and in only one of tibeae was it present in any abun- 

MicroteopiorirtlM^ton of choleraic . ia the Others the amount was altogether insignificant.. 

*■ As, howevCT, the fact that abundant and oharaeteristic epithe- 

lial cells occasionally present themselves in choleraic evacuations is of considerable imixiVtaiuH!, 

^ II .L_ * A',.— i: 

iOpithelinm presimt in only i pnr cent, 
of tho dqlectn. 

U6. 


it may be well to subjoin a few fiirther particulars regarding 
the instance in which this phenomenon occurred. 

This case was of about 16 honrs^ duration. During its progress four diflereni 


of all fltngott of tlio (linoaso not being 
I'xuminod. 


evacuations at different rwiods of the difiiijise were examined, 
UB rn ivo cfme, No. 66, o tho table, having been passed very shortly before death. In not 

one of the three earlier evacuations tvas any epithelium to bo sceUy but p the last there was an 
abundance of cylindrio^ epithelial oellsy of perfectly charactoristio and unmisbdccablo appear- 
. . , anec, either scattered solitary through tho substanw! of the 

Perfectly floccuH, ov still adhering in series of greater or loss oxtout. — 

..«»HUyi«e.ont. (Fv/c Plate II, fig. 2, 1 B.) . ' 

147. It may be argued that the general absence of epithelium in these 100 cases was 

. „ , . , merely accidental and that by taking a larger number a 

rb« cnall pcrcenfgc uot e*«opt.au.I. ^ j 

by stating that tho results of the examination of all the choloraie materiulK, which 1 have had 
the opportunity of obtaining in this country, have been similar to those shown in the table. 
It may also be urged that the discharge of epithelium recognisable as such is a phenomenon 

• confined to one stage of the disease ; but up to tho present 

and not depondemt on evaou«tion« time I have failed to discover any stage which is clmrac- 

tcrised by the appearance of opiilielial cells in the evacu* 
ations, although in very many cases, a considerable num- 
ber of which furnished the material^ the characters of which been here tabulated, 

a systematic scries of examinations was made of * the eviicimi;ions jiassed at various 
stages of tho disease, fron\ a time when the greater portion of the evacuated material 
consisted of the debris and undigested tissues occurring in normal and diarrheoal evacu- 
ations to the termination of the case, or until the establishment of reaction.^ It is of 
(*ourse impossible to deny that some of the gelatinous matter and molecular debris, so 
abundant in certain cases, may be the result of the disintegriition of epithelial cells. But in 
connection with the theory that the material forming the sediment in cholera evacuations is 

mainly the result of such disintegration, it must be recollected 
Why does oppwip in jg ^xiiAi a supposition to account in the great 

^ ^ mass of cases for tho total disappearance in the discharges of 
the epithelial cells assumed to be shed in such abundance in tbe small intestine. Did the flocculi 
consist of notlung but gelatinous and molecular debris, the uou-appearauco of the epithelium might 
be satisfactorily ascribed to a rapid process of disintegration, induced in the cells by the action 

oi the alkaline fluid; but when wo find th^m, as a general 
Other fonas of^wlls appear iu ahun- perfectly distinct cells, which, whether they be 

white blood-cells, gland cells, or bioplastio” bodies derived 
from the blood, are not more resistent than epithelium, any explanation founded on the as- 
sumption that they are ihe^ result of disintegrated epithelium does not satisfy the require- 
ments of the case. 

148. That the alkaline fluid of chMcraic evacuations does tend to facilitate the disin- 

tegration of most colls immersed in it, there can be little 
DiMintograiivi* alkallua doubt ; but, in as for as niy experience, goes, this influence 

acts with much greater Vapidity upon the distinct, clearly- 
defined cells or protoplasmic bodies which usually characterize tbe evacuations, than upon the 
epithelial cells which hardly ever are to bo found iu them ; for while the former tend very 

rapidly to disappear, the latter persist in a rc-cogiiisable form 
times oC year when the temperatuwj 
at the air is high jimd all decowpo&ing processes rapid, and 
they show no tendency to the very active disintegration which has been assumed to take place 
within the intestine. 

149. '.rimt the contents of the intestines, as ascertained By postmortem examinations, 
do contain abundant epithelial cells, and in fact mainfy consist of such t^ells immerseil iu a 
fluid like that of tlio evacuations, is a fact which is called iu question by no one ; but the 
cells here are clearly defined and unequivocal, and show no evidences of assuming the appear- 
ance atid characters of those which are found in the evacu- 

Tho opithcliuin found in atious. From tbc very limited number of examinations of 

postmortem materials which 1 have ^ had the opprtunity 
of making, I have no grounds for founding any opinion iu 
regfird to how much of this detached epithelium is to be ascribed to a postmortem or irome- 

* For this method of procresBive examination, a jail, bucIi m the .Miporo dail, from whence many of the 
fauoH oxaiuiuod wen* derived. afTords §t^aater faoilities than can bo furnish® by any hoMpital, seeing that it is 
rarely in the latter that cases come under observation so early in the course of tho disease as th(*y qo iu the 
Ibrm'er. 


oxaminstions is uuequivocul in apjieur- 
unce. 
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diately process. But there eiways remains a poiwibility that a considerable 

afuount is dne to sucli processes, and that the absence of the cells, which I shall snbsccpiently 
describe, and which, although not confined to cholei-a, are constantly and abundantly present in 
c^leraic evaonations, is due to their rapid diaint£^|Tation, which is of imUiaUy observed and not 
of aashmed rapidity, as we shall See hereafter when we come to their consideration. Bven a 
very limited number of poit^^oriem examinations may, however, show that a cholera case 
* may prove fatal with very little detachment and destriiction 

may sem to ai^egest ^at awh a mwees, 
although frequently occurring in the course of the disease 
or shortly after its close, may ylt liave no essential connection with the production of the 
eliarocteristic symptoms. That the destruction of epithelium is in some cases at least very 
limited in extent, I ehnnot but l^lieve, seeing tliat in several of thg po^Uimri^mM in which 
I have had an opportunity of carefully oxamliun^ the intestines, the evidences of destruction 
were confined to a sifiall portion — about two feet in extent of the ileum, immediately above the 
cceoum ; for labile in this locality the mucous membrane appeared thinned, congested, deficient 
in follicles and denfided of epithelium, yet throughout the rest of the intestine there was no 
evidence of denudation, and the epithelial lining only difiered in appearance from its normal 
condition in presenting a somewhat macerated aspect. 

150« The epitheiiam found in tlio intestinal contents, although sometimes very molecular 
* and marked with distinct granules, was in other oases quite 

Eplthermin In the UitiDrtiiiAl contents dear, and not to be distinguished in mibroscopio appearances 
'* ‘“**‘* that obtained from oaaes dying of oflier diseasee. The 

appearances of the epithelium found an various cases is 
shown in Plate III, figs. £, 3, and 4. Fig. i shows epithelial cells from the contents of 
uthe small intestine. Many of the cells in this instance, as shown in the, figure, had delicate, 
hyaline, bladdcr-Kke protrusions ' proceeding from some part of their outline. Fig. 3 
shows a east from the sufiimit of a villus and numeVous small, delicate, colorless vesicles,^ 
at first very distinctly visible, but which were very evanescent, disappearing as red blood- 
corpuscles sometimes do, the only evidence of their existence which remained being a very 
delicate and barely perceptible ring marking their former outline. Fig. 4 shows cells from 
the contents of the jejunum,, as well as some peculiar Jiodiea, possibly gland cells. Tlic 
epitheiiam in this case appeared to be perfectly normal in its characters. 

161. IL Bjtd Blood-Coupusoijss.— In 14 per cent, of the cases tabulated, red blood - 
• ^ .corpuscles were distinctly visible ; in eight cases they were 

Borcents#^ of ca*o« <»ntaiuiiig red in abundance. iWr presence in some coincided witji 

•oorpoacev. pinkish coloration of the fluid* prcviousl}^ alluded to, but 

more frequently with the common pale«>grey or brownish color. Ine individual discs were 
frequently much altered in form, Ijeing distended, and donated, oval or concavo-convex in 
outline.-— ^Plate II, fig. 8 A.) As a rule, they tended to disappear very rapidiv, so that an 
evacuation which showed them in abundance soon after its exit from the body, frequently after 
the lafise of a few hours retained none in a rccognmble foim. 

152. This rapid disappearance of the discs is curious when taken in connection with 
the result oi' on experiment, in which a portion of a clot derived from a non-choleraic 

imfUm examination was immqrsed in the alkaline fluid of 
Kfffot of the cliolerflic flmd on red ^ choleraic evacuation; for in this case the fluid in place of 
o -corpuM eg. appearing to focilftate the disinte^ation of the discs, 

seemed rather to exercise a preservative infloenoe ujK>n them, so that they persisted in 
abundance in it for some days after they bad almost entirely disappeared from two corres- 
ponding preparations consisting of portions of the same clot immerseoi respectively in w'atcr, 
and in the serum of the blood to which it belonged. In more than one instance solitary red 
corpuscles were seen to be included within oelk, which were indistinguishable from the other 
circular colorless cells forming the mass of tli4 sediment, and furigshed an apparent example 
of the involution of red corpuscles by^ these c»lJs. The various appearances presented by * the 
blood-discs when occurring la cholera eva«|patiians are shown in Plate II, fig. 8 A, and those 
which appeared in the experiment on the artificial addition of choleraic fluid to blood-clot in 
Plate II, fig. SB. Although actual blood-discs were detected in only 14 per cent, of the cases 
in the table, evidences were nbt wanting in many others apparently mdicativc of the presence 
of their conatitueufs as crystal8.~(Plate II, fig. 8 B.) Possibly some forms of blood-crystals 
were frequently present in small quantities, ust^ly appearing in prepaimttons examined after 
the material had l>een kept for some thna, -^t bccasionally while it was still quite fresh. 

153. The chief obj^tion to laying very nduch stretM on the presence of blood-discs in 

choleraic evaeuatums m Calcutta appears to lie in the fact 
Otjoetkm to lyias mncii itry w ^ many peiw^ living here have a more or less decided 

djrsenterio tendency, so that it is hard to say, from a 
V Calcutta experience alone; how far the presence of blood is 
an essential and normal foatnre of idioleraio discharges, and to what extent it may be incident 

* Those were apparentlly rimilsr to those deseiibod hf Pr. Burdem jBaadeMion as ** h;^me Ixdi^o which 

m^umd iuimnisoseuumWBm the contents of the large intesUioes of mice’* (iKMaihly stmmata of blood-oor- 
puecles). 
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on a congested and nnhedthy condition of the latge intestine. For example, the ^tient from 
whom the evacuation No. 44 was derived was found to have been sufforing from uhrouic 
dysenteiy previous to the supervention of choleraic smptpms, so that there can be little 
doubt that the large proportion of blood«discB present m the discharges was munly due to 
this disuse. In bther oases, however, in which blood-discs formed a prominent feature in the 
evacuations, there was no evidence of any kind to show the presenee of dysenteric or other 
complications to which the phenomenon might be ascribed. 


Tho occurroiuH) of white blood<eor«' 
poAcleg ooDBidered In Another ploMs 


PerooutHfre of cttses ooDteSning inAiBoriai 
exclusive of Vibriones, 


164* It may appear strange that no mention should be made in this place of the occur* 

rence of white blood-cellsi seeing that the presence of tho 
red discs almost inevitably implies their presence also ; but 
itap|>ears to be more convenient to reserve the difficult 
questions concerning them until we come to tiio consideration of tho cells occurring in 
such abundance in the evaouationsj and regarding whichy while it is impossible to assert / 
that they are all white blood-oells, it is equally impossible in many instances to point 
out any features by which they may be certainly distinguished from them, 

165. fll, Invusobu. a. — Infusoria bxolubivb of Vibrionjks and Bacteria, — I n 66 

of the cases taba)ated> such iniusoria were present in greater or 
less abundance ; in some cases in very small numberSy in 
others numerouSy and in one or two forming the most pro* 

minent element in the sediment of tho disoharges. They presented various formsy but appeared 
to be reducible to three distinct types:—!, Cercomonads; 2, peculiar monadiform bodies 
very distinct from the previous type, and, in os fur as observation goes, persistently distinct, no 
.... * evidences of tho transition of one form into the other having 

ree h ypes. detected ; 3, distinct Amcebro. I shall now proceed to 

consider each of these ^pes in detail, with the phenomena attending their appearance in cho- 
lera evacuations, reserving the questions regarding their occurrence in diarrhceal and healthy 
evacuations for a separate place. 

166, Tlie cercomonad tyjie is certainly by far tho most abundant and constant of those 

, ^ , alia occurring in tlie evacuations of cases of cholera developed in 

Calcutta, and this is tho case, as far as my limited experience 
goes, throughout the greater part of the Lower Provinoes, Frequently they are the solo repre- 
sentatives of unequivocal infusoria (beyond bacterial and vibrionio bodies) present, while in other 
eases they occur in greater or less number, associated with bodies belonging to the two other 
tyjR?s. l^hey, as well as the others, are not confined to any particular stage of tho disease, but are 
found occurring from tho commencement of the case to its close, and occasionally in extreme 
abundaiiee in tho contents of the intestines after death. As a general rule, they appear in 

greatest numbers during the middle of the case, occurring 
in comparatively small numbers in the earlier evacuations, 
increasing in abundance as the disease advances, and finally, 
diminishing or totally disappearing towards its close. The length of time in which they 
persist in any given evacuation varies greatly, for in some cases, although very abundant and of 
groat activity when the material in which they were present liad been very recently pusse^, 
.. , ,, ^ they liecame motionless, and oven totally disintograted within 

nap.a d...utcgnit.on «»d d.«w««r.soe. ^ evaciatioi which!when fn«hly 

pilSHod afforded specimens showing them in abundance in every instance^ after the lapse of an 
hour or two gave no evidences of their presence, or at least failed to show any of an unequivo- 
cal and characteristic appearance. In other eases, however, they remained in full activity, and in 
imdiminislied, if not increased, abundance for several days, only disappearing gitidually with the 
advance of decomposition in the surrounding medium. The process of disappearance could in 
some instances be actually witnessed in a preparation while under observation, individual cells 
being seen to change their forms, become motionless, and shrink or absolutely break up into 
small heaps of amorphous granular matter. These variations in periods of persistence probably 

are dex>endeut on changes in the nature of the suri'oandmg 
medium, for changes precisely similar to those occurring in 
the cells in the natural fluid are frequently observed to follow 
the addition of re-agents, or even the slight change induced by the addition of a little 
water to it* 


Tcriod of tlio dixofixo in which they 
chicS^ abound. 


I’robahle cause of vartatioas in persis* 
teuce. 


157. Fatting aside tho ordinary normal change of form observed in individual colls, 
there stiU remain two forme to be distingukhed from one another, connected no doubt by 
insensible gradations, but yet very distinct as occurring in the extreme members of the series.— 
(Plate IV, Fig. 1 A. B.) 

The first, and possibly the most prevalent, of these is mamly distinguished from the other 

by a fusiform outline, a homogoneoosnoss of snbstanoe, a 
CharaotwioftiomiuoiiMtforin. very’ distinct fla^lum, and the power of protruding exten- 
sions from its body. The cells are usually ooIorlesB, but oooasionally of a more or len 
pronounced greenidi or yeUowish hue. They show no eonttactUc vesicle, but vacuoles and tme 

Z 1 
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Catidii} procMB iulgect to oomplote re- 
traction. 


or two minute granulee or dark points are sometimes to be seen in their substance. At the po^ 
irior extremity is a delicate^ variable process in the form of a tail, which is capable of adhesion 
to neighbouring bodies, and thereby of serving as a point of support during tlm energetic 
movements of the cell. The length of tMs process varies greatly at different tim^, but it 

appears to be subject to complete rcbMtiou,,and in fact to 
constitute merely a somewhat difibrentiated member of the 
scries of protrusions which the body^substance of the cerco- 
monad is capable of emitting. Whatever its actual nature may be, there can be no doubt that 
it is of considerable tenacity, as cells may frequently be seen energetically swimming about and 
dragging after them, b;^ means of their tails, masses of extraneous ma^r considerably exceeding 
them ill bulk. While in a condition of full activity, the cells, in addition to showing a flagellum 
and tail, often present an appearance of being provided with cilia along one or both lateral 

aspects. This appearance of eiliation is however quite do- 
^ * ceptive, in as far as it leads to the supposition of the existence 

6f true or permanent cilia, for it is due to the rapid wave-like protrusion of portions of the body- 
substance. As the activitpj^ of the cell diminishes, tiiese protrusions become more manifest, not 
only on4iccount of diminished, rapidity, but by reason of increased siae.— (Plate IV, fig. 1.) 
These figures show the changes of form actually observed to take place in one cell while 
under oliservation, and as these ohanges are on the whole typical of those ordinarily occurring, 
I subjoin an abstract of notes regarding them which were taken at the time of the observation* 

A common actiTC oval c^reomonad waa kept under obaervation for three hours with the following rcsaulta. 
Changes obsenred to take place In one eel). observed it had a distinct flagellum and tail, and was moving 

activelj by means of the ibrmer and, a series of flno pseudociba along 
the margins of the hod;^ Presentlv the tail disapp^rod and the body began to emitla^e protrusions in pliMJO 
of the finer ones previoully employed. These protrusions wore oiUu)r fuighUy raised conical elevations, passing 
in a wave-1 iko manner along the margins, or were distinct elongated processes. When merely slightly elevatea 
several protrusions t^uently occurred simultaneously, but when elongated they wore, at least in a fully developed 
form, invariably soUtaiy. Even where several protrusions occurred simnltaneously, they were usumly limit4)d 
to one side of the body, but occasionally they wore present on both sides. The movement of the individual 
Mevement of the protraHlons. protrusions was iri»m the flagellar to the caudal extremity of the body, 

but each new protrusion was emitted anterior to, the mevious one. 
The action of the whole series wits of a more or less rowing character, serving to proiiel the w>dy ibrward 
through the fluid in the direction of the flagellum. When fully developed the processes appeared to he shot out 
with a couMidernhlo amount of flunoe* at first as conical projections, but rapidly running out and becoming slender, 
in some cases to such an extent as to form a long delicate thread, while the sarcodo appeared to have a tradency 
to HC(;umulHte at the distal extremity, giving the whole process a more or less capitate appearance. When tho 
process hud reached its maximum extension, a momentary pause ensued, and then the apex was swept round 
towards the caudal extremity of the body, the hose at the ssmo time moving slightly in the same ain»ciion. 
During this movement the process was grMually retracted and disappeared, and anew one was shot out anteriorly 
mwppQaruioo of the flaseiium. through the same cycle of changes. After some tiro© the flagellum 

disappeared, and the bo^ remained moving by means of protrusions 
alone, which whon wave-liUo seemed to run all inund it. Graduafly the protrusion of elongated processes ceased, 

__j ..... iii f becoming somewhat 

ing vacuoles h^ been very 
eaiqe clearly into view in the interior of the body. Presently all movement 
as a minute, oval, shrunken body. After remaining m this oondition for a short 
tipae it seemed to swell ;Out, become cimular, and in few minutes broke 
^ ^ '' . , . . flown into a patch of fine granular matter, containing one or two largo 

refractive grannies, and quite Indisiingutsliahle from tne surrounding granular debris. 

168. The second variety of eereomonad (B) is distinjguiBhed by being usually of a fusiform 
^ ... t * . X * figure, coming to a point posteriorly, and being abruptly 

Ch.«.«t«.oft^»c^dv.net,of«.s «,teri„rly, by showing lieitlwr a mble flaSyef- 

Inm nor distinctly developed protrusions of body-substance, 
and by being always decidedly molecular, softly shaded and marked by distinct and often 

S rominent grunules. The individual cells vary very much more in size than those 'previously 
escribed, being in some cases extremely minute, and in others twice the size of that 
figured.-- (Plate IV, fig 1 B.) Their movements are in general much less energetic than 
those of the previous form, or they comparatively seldom attach themselves to surround- 

by their posterior extreiniti®, aiid hardly ever, 
m 08 far as my obBervaiions go> emit the protrusions so 
charactoristio of the former variety. They sometimes co-exist with that voiiety, and at 
others appear to replace it almost entirely. 

169. Both forms are capable of rapid multiplication by a process of transverse division, 
„ . ... „ j . . , , and both are probably mere varieties of one species, being 

”*”'ia«ntUy of*a»tOTe!r variations due to peculiarities in the nidiis in which they 

are developed, or normal developmental stages occurring 
independent of extraneous influences. 

160. Terbaps the most important andi interesting point in connection with the seoond 
_ . , ^ fvnn is the &ct that, owing to tiieir size and general aspect, 

They may be^to^in ft. ^qp^eimons of it. may reanly be mistaken for cylindrical 

t ^ epithelial ooUb. Of course, as long as their charaoteristio 
jerking and rotatory moveibeDt persists, tiiis mifftake cannot he made, but I have frequently seen 


eoaaedy bM the cell appeau 
Final diiintegration. 



putn: 


UI0A080OPX0 .0B8EBTATI0KS. 


189 


cells which, had they not been aotndly obsemd to pass from the aotiro condition into a state of 
qnieaoenee, could not have been distinguiahed fioiq imperfect epithelial cells without the 
emplc^ment of re*agcnts. 

161. Oocasio^y, along with cells of the normal characteiistio ^m, others are present 

_ . w ' sin didhritifir proportions, which show various degrees of 

Th«y oceMiomaty^MiMit a cbonkr a pyriform contour, to such an ettont in 

^ ‘ certain in^noea as to cause them to become quite circular. 

These cironlar cells rotun the normal molecular shading and distinct grannies, and move 
apparently by means of a . delicate flagellum, which although itself invisible manifests its 
presence by the effects whi<di ito movements produce on the fluid and the surrounding solid 
tKMlies. Oooasionally a^ these circular, or, more correctly spring, globular, cells present an 
appearance of oiliation which is apparently due to the rapid action of minnto protrusions 
of the body^substanoe, like ^ose so frequently occurring in the previous variety. The cells 
however, whether globular or pyriform, never emit elongated protrnsions. 

162. The eeoond monad form is distingnished by very definite characters, and shows no 

. . tendency to transition towards those of the common cer- 

nattenod and of a spatfaulate form^ presenting two distinct 
surfaces and a narrow intervening margin. One of these surfaces is convex, the other flattened 
or slightly concave. At the pointed extremity of each cell is a very delicate filament, and near 
the same point on the concave surface, a few minute cilia or cilioid processes are sometimes 
visible, moving rapidly in the direction of the caudal extremity. All of the cells are colorless, 
and most of them almost diaphanous, showing merely faint vaouolution. A few of them, 
however, show distinct granules in their interior. As a general rule, they are neither so constant 
nor so vigorous in their movements as the common cereomonad, frequently lying for a 
considerable period entirely at rest, save as regards their cilia, and more especially as regards 
their flagellary processes, which arc usually kept in gentle mdtion ; oocostfinally, however, they 
move tlirough the fluid generally with their broad extremity foremost, at the same time rotating 

on their long axes. Perhaps the most curious and characterise 
Chariu!ter of their movements. tic of their movements is an occasional downward flexion of 

the posterior pointed portion of the cell u;)on the anterior expanded part. This movement is 
utterly unlike anything observed in the common ceroomonad. It varies greatly in extent and 
rapidity, being in some cases so slight as to cause only a faint increase of the normal concavo- 
convex curye of the cell, in others so great as to approximate the two portions of the body 

to one another ; sometimes very slow, and at others rapid and of an energetic wagging 

character. When these movements are well pronounced, they serve to propel the body onwards 
in the direction of the broad anterior extremity. In no instance was a eull observed to attach 
itself by its posterior filament, or to use it in any way as a point of support. 

168. They do not appear nearly so frequently as the common cercomomdf and the most 

remarkable feature in connection with them is the extreme 
Not 90 frequent as tbo coroomonaa. profusion with which they occur in certain cases, abounding 

to suj;h an extent occasionally as to form by far the most 
prominent and characteristic feature in the dischatiges. IVo of the cases included in the 

^ number of those from which the table of characters was 
But compiled showed this infusorial form in great abundanoe, 

^ and I shall her© append the notes taken in regard to one 

of them at the time of observation. The series of evacuations from this case began with 
No. 62 of tlie table. 


Cabs II, No. 62, or ths tabus.— C iws in which afcculiar form of monatl> occurred in rer^j great ahun- 

Thu patient was aijmittod sliortly after the com»«finoem(mt of 
Com In which e*tre^ symptoroii of the diMOase. Before admiaaion he had pasoed throe evacaa- 

^ * dfous, and that first examined was the 4tli. 

Evacuatwn* — This consisted of a whitish, watery fiaid, and a white powdery sediment. The 
sediment was completely separate from the mass of the flaid, formed al>out one-third of the balk of the whole 
evaouation, and showed a few small portions of undigested fou<F towards the bottom of it. The reaction was 
strongly alkfdinc, and tho smell Ikint and mawkish. Microscopic examination afforded the following results. 
The fluid contained a considerable amount of active bocteriain, and the fiakiw were full of granular dubris and 

undigested vegetable tissues. Iflvery where throughout both flakes and 
MioroBcoplo ehsTM^ of the Sthsvso- fluid there wore numbers of cells of various kinds. Ist.— The most nu- 
merous oells present consisted of active cercomonade of the second 
variety, and both oval and circular In form. 2nd.— In i^int of abundance were tlhmerous, veiy retractive 
oval and oizoular cells, all motionless and showing a very distinct double outline. 8rd..--Numerous active and 
still spatbulate monade of various sises.^ The active specimens were seen swimming through Uie fluid, 
revolving on their long axes and progressing sometimes in the direction of their tounaed, and at others in 
that of their pointed, extremities, dtb.— Circular cells of vario^ sixes, showing no evident nucleus, but oon- 
taining granules of various sixes. Not a trace of recognisable cylindrioal opithelium. 

5l^4 The general oliaracters of this were identical with those of the 4th, save that the 

sediment only formed about one.nnh of the whole bulk. The microscopical characters were also simitar to 
those of the previous one, but the flakes contained much huts vegetable tissue, and the cells, espeoiaUy the 
■mall active spathulate mna4e,inm present in considerably increasea numbers, 
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paMiujf itiio su dncyslod oOiHUtiQB^ jumI- when in :tbnt etnte show ao eppewnnee of differontU 
ation of cell and tiontente. This dif^ntiation is, l^owerer; uainljr a natter of apiHsaranoe, 
as in those oases in wbieh there is a reinuniition of aotivity> tiiere n no apparent rapturing 
of the oystf but a men piooess of. ad&eiung and absoxption of it into the body-substauco. 

166. They can multiply ^hy a i^uat process of self^division, in the progress of 

whidi the new cells or bioplastae masses may be ^separated 
Theie era multiiiljr hy (enuastion. jjft . 0 * adhere in ciBstew or scricB of jwrtially united 
bodies. When in series they fteqUonjif very eleset^ resemble HaUieris maorooonidial chains — 
(Plate VI, fig. 6 A.) The aaiykig degrees to which the prooeM of division has proceeded in 
individual AmcOa gives rise to many variatione in form of the resulting solitary or associated 
cells. Zn some oases we find figures of eight-shaped bodies, in others large cells with bud- 
like protrusions proceeding tnem them, and du otihere again wo find masses of small cells, 
the individuals w whi^ are rendered more or less angular by mutual OTessure. When the 

colls are fairly separated by division, they also vary consi- 
Vnrions s^ieiiTancwreieiti^ from in appearance, some being quite circular,, others 

tbM piioooH gemma . jj^on or less cupped at one or two points, and others having 
their oonteuts ahvnnlwm to a greater or less degree ; the outer coverjug or cell-%vall being 
widely s^arated. from them, apparratiy as the renult of an endosmotic action. These pro- 
cesses of division are metely oursorily alluded to in the present place, as they may be mure 
advantageously discusaed in oouneCtion wilh certain experiments, the details of which are 
given in the sequel. ’ ^ 

167. As a general rule, the Amabe in any evacuation do not persist in a recognisable 
tbrm for any length of time. Occasionally, like tho cercomonads, they disappear in the course 
of a few hours. Usually a Yew are still to be detected after tlie lapse of Sd hours, but it is rare 
to find any of an unequivocal nature at the close of 48 hours. The variations in duration are 
probably, as in the case of the cercomonads, dependent on changes in tho condition of 

the media by which the cells or masses are surronnded. 
VorUiUoiu to dut^on i^tably duo to geem to disappear, due to a process of disintegration 

vam oat 0 ttiu. vrhioh resolves them into patches of granular matter, ^uite 

indistinguishable from tho surroundiug debris. While still in activity they are sometimes 
observed to part with granules. These are either solitary or in pairs, and when free occasion- 
ally exhibit an activity and energy of movement which con hardly be consi^red^ merely mole- 
cular: whether they are to be regarded as the elements of a uew generation of amccbm, or as 
extraneous bodies, must as yet remaid' .a matter of doubt. 

168. The following are tho notes recorded at the time of observation regarding an 
evacuation (No. 95 of the table) in which fireely crawling Antabm formed a prominent feature. 

• Cask No. 1.— EvAOVATtox IM wniCH aucebai ronuxo a cUASACiBKisTin vKATims.— (Plato tV, Figuret. 

■ 4. 6, 6.) The Rjiooiinens oonaiated of the 4tb evacuation passed in the 

lUastnUTS stss. ^ oomso of tlie ease. It was eoiniNMed of a pale, greyish, watery fluid 

with an abundant white aodlment oomposed of fine fleconli. The sediment subsided rapidly and completely, but 
after some time a little fWith and a few small floocnli rose to tbe surface. The reaction of the fluid was neutral, 
becoming alkaline aa the paper dried; ita ipeoifia mavity was 1006, and tbe smell offonsivo. The results of 
mierosooniu examination were as follows Tbroughout tne sediment there was much debris, consisting of undi- 
gested cells of dAd/ and other vegetable cells and tissues, with numerons oil globules, &o. Everywhere tliere 
were great hombers of cereomonam of both foms. many of the molecular pyriform variety being of large sire. 
There was also a very great ahundsiioe of still ciroular cells present. These were eiUier scattered or in maMes, 
and aggremtiona of various sines, and were either softly nmlecular or more or less distinctly marked with a 
doable onUine. In ad£tiCn to tiie oiroular cells, various bodies of a figure of 8 shape were prossint in considerable 
numbers. By £ur the most striking and obsraotaristie feature of the material was tbe great abundance and 
]iatnmsabaad«m«f.Aimt.. ^ deval^ent of the present. The minority of them were of 

v — . ^ Contained numerous granules, and oceoaionally showed 

vaenolation vmy 'distinetty. Sometimes they erawled freely from field to fluid, at others they remained at rest, 
or only ebugra form and^ emit^ . protruaioua without altering their positions. OcoaHionally some of them 
showed a numeoivlfke bo^ in their inWior, but this was seemiugw duo to a merely tempwory and partial oonden- 
sation of the saroode, as at other times the same eells irfiowed no evidoucos of tho existence of any snob structure. 
After some time some of tho cells passed into lobulated maases (Plato lY, figure 6, A), otiiers became encysted, 
and otbrnrs disintegrated and diaappeared. 

169. On tbe following day this evacuation was a^in examined and one preparation kept 

ra. .. u I ^ I 41 . » under observation for five consecutive hours. Tbe re-action of 

Changes taking pirae to them. . ^,6 fluid was, when first applied to tbe paper, faintly acid, 

lieooming aa it dried strongly and permanently alkaline. Very few monads remained active, and 
those stiTl moving were Yiriy focfolo. Hardly any Amoebte or encysted ooIIb remained intact, 
their presence bewg now indicated by mere molebnlar globular bodies, and more or less 

.. perfect graoulair rings. — Plate IV, fig. 5 B). UiBintegration 

AjB>aainy^|iiywtri by the a»a>< proceeding rapidly, and abundance of eemi-disintegrated 

and distended crils were everywhere present. 

Twa large ameebffi were seen which still retained the power of ohuaging form and even of 
moving ritghtlv. Tbe changea taking plaee in these were oarafolly ol^ved/-^(Plate IV, 
fig. 6.) The first (A) was at first ovu, with a oiroular protrusion of molecular appearance at 
one ^txemity. Una protrorion wae % degrees completely sq^wrated, and tbe mother cell became 
» 4 A a 



192 


DB. D. CVNKIKGHAU’S IXf&KC'm O&OKBBA. 


IJ^PMUKEB 


Points of 


int^t Mg^iding 
nini^ote^ 


tbs 


PoMibility of tbe exitiioiieo of * d«^ 
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oliii68jb i^rcQ^r and double cmtlinad^ the detacbed oallule floated off in 

another protraeion wib emittri and then partially retractedv Aiter this the bell 
V remain^ motionless and graduidljr lost its double outUn« and 

CbsngM obMmd in m cett. refractiveness, beoomioe at the same time 'flattened and 
dl^ded to a oopndetable degree bjr the imbibition of fluid. Hie residt.i^ Oitf ktter process 
was that% transparent i^ace appsared between the oell wall and the sbmnlten. SooteenW 

i irotoplasm. After this, disintegration and dimmii^ proceeded rapidlj, so that at the <dose of 
bur nonts fix>m the boginuing of tho dbeinrvation tlm sole evidenos retneinittg of the presenoe of 
the ameobiD was a mere molecular ring surrounding a dim moleoularoiroakr mass. . ^e ptdeess 
in the ease of the second (B) was different, for, a^r going thrimgh iwndus oban^ in form, it 
. j I.*- ... . XL finally ceased moving and assumed n )hm, waovated asp^. 

A* compMsd wim tbpn tat aaotber. however, it did not retain long, for wiflia oertain degree 

of euddmumse itpaseed into the form of n moleenlar, grannled, globular mass, whkh soon 
Itecame a mere atiKirphouB fiake of moleoular matter. 

170, Tlie prmdlpal points of interest in oonnection with the ooourrence of amosbe in 

the evacuations of cholera appear to be the fbllowiug 
that they may, when in a partisi% oT^ total]^ quiescent 
oonditiou, be confounded with eelk or biopl^tic bodies in- 
trinsic to the hqmim qigankm, but capable of changes in form and other biopkstic movements ; 
Httd, that they mby, and actually do, in the processes of self-division give rise ' to bodies resem- 
bling the s;^res and^hains of maoroconi<^ dcseribedby Professor Hallier as ooonrring in one of 
the evacuations which he examined {vide in&a ); Srd, that in the course of a cursory 
examination small specimens may be readily taken fer cells of intestinal epitbelinm, as, 
„ . . X . . ... . when they are fully extended, and at the some time only 

Th«y n»y be fw moving voiy slowly, they are capable of presenting appear- 

' ^ anees very amilar to such oelle. 

171. One very interesting question regarding these amccbal oelk is, 'whether they have 
any relation to the monadiform bodies previously desoribed. In the course of my observations 
I have never beep able to detect any positive evidence of the exietonce of any organic con- 

hectitm between them as 1 have^tteyer witnessed the direct 
or indirect transition of one form into the otiies ; at tlm same 
time, however, judg^g from analogy^ it appeaxs to be quite 
possible that a gonetie jektiob m^ ettist. Htis possibuity 
was strongly suggested by the ^resnlts of sevem series m Observations on the 'developxhents 
uconrring in aqueous solutions of eholeraio dejections ; for although iU tiieae, as iu every 
other similar senes, there was no teprodnotion of bodies precisely similar to those occurring in 
tho recent evacuations, yet there was a very distinct development of ammbte and mo^s 
which were undoubtedly meihbers of one genetic cycle. 

■ 172. As details of ibis set of observations may be of some interest, I append a short 
abstraot of the notes j«garding one spooinien in which such development took place 

Ou .the 12U> Boptember 1660 a nUuiU qnantity of « freiA duiim evMmsto was introdneed into a clean 

pomaain oa^ede, and one ounce of tank emier whkA had hoen eubjeot* 
cd to prolonged boiling and allowed to cool was added to it. The 
prcparalion wm then sot on a metal tripod beneath a beU gloas which dip- 
ped into a sdatiou of iiormanganate of mtash all around. Spetimou lam tho dim which fimned on the surface 
of the water we» examined daily with Oie following xwulte '16th Bmtembw.— hTunwroue dehoate firagmonts of 
fihu liod appearra on the surfiwp. These on examination at^eamd to be formed of moleoqhur and bacterial 
bodies embm<M in a layer of gelatioous matter, which hen and there showed thioker portions tending to 
cause a oertein anurant of lobulation of the dim. l%th 8eptcmber.-^^e film was now universal and 
continuous over tlie whole surikee. In some places it was of connderoble thioknois. On mioioiMOpw ex- 
amination it showed myriads active JBaetena, masses of Zoogkm and much gelatinous lobulab^ matter. 
16th Si^tembor.— The film wSs of increaeed thiokneiB and strewn with distinct gnuiules. A few huge vibriones 
])resent. 10th fikytemher.— Ihc lobulation is now highly developed. When the gelatinoua Usis of the lobnli 

waa thinned Out by pressure and examined with a ^ndi object glass, 
it was {bund to coniam numerous veiy minute oimuar end oval bo^, 
each (d which, appeared to contain within it a highly -refraolive granule 
(vide Plate Y, fig. 'S). They were solitary or in small aggrogations or series. In the maees between the flakes 
of gchttinons matter there wore swarme of minute and active bacterial particles. 17th Smtember.— The eellules 
wore preaent in increased numbers, md many Of them were of huger size tbaa those obserVM on the 16tb and 18th 

.. .... L- September. S<uto of fee odlules exhibited mete or Isu detidsd amaeboid 

^ ' / movement#. Sbfe 8owtembw.---The gehefeious hfeuke were crowded with 

fully developed Avutoa, many of whkh were slowly makJng tiiekr way out ana erawUng feeely, or showing changes 
of form in the muroundhig fluid (vide Plate Y, A A). 8M September.— The amoeba ware eneysting . them- 
selves in greatnumbers, the preeembmngqbaerved totekb place in spedmemiuadeii' observation, lilind September.— 
Hardly any nnemystod apecimena reimaiuA ana 'fee flakes were fell of otsIs aoattaed or in mnsses (vide 
Plate V, fig. AB). 23rd Beptemberx----Tho . 'aakea .uvtee densely covered wife ASeysted oaUs, which when in 
luassoa had frequently amomor lessp^oolaoedytllcnr tiilge. A certain numW of active amoeba were still 
present. 24fe September.— Oval aad ciwnlar soiMadi were present in nUaU aasifeeni (vide Plato y, fig. A C). 

„ , . „ .u.. x__ 26fe S(XMtor.->^Theesa^of ihitilar mip»afe iiim sonm-cf 

otiUobtemA.Jflfe Sei^b«.*«lfe feoBsds were now unseik in > 
X abnndaqaiiLimamwieroasenmfeiMiiMijlki^ The ptooeas 

ol' escape of fee monads seetpeAosutimet assodmed wfiih .iMpture of fee Cyst, in otiiera with gradual 
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w>ftcmnig nf thorn. 27t& Soiitember^^-^The number of monadji wua increased and that Ml clocroaaed. 2ftth 
September.-p-Yeiy few oyate wore now peraietent Dioobarge of astlvo grannie* from» anddiaintegralion of monad* 
woB observed to take place, let Ootober.^Tho inonad* were now rapmly dismtegniing and a new delicate film 
lUMwed ammtlim of a *)» of molecular letter bad b^n to appear m the interepaocH of tlie portion* 

on own. tbe oikW one. 7th (&tDber,^Very few monade remained j)er8w»t«nt 

and the new film wa* ef increaaed tbibbnent. Stb O 0 tober.<^Nom<madfl were nowto belound, and the eurPuce film 
flhowed merely the appearanogp ^pmirateA early atege of the eeiie* of obeorvatkm*. i.c., 9 , delicate, gelatinou* 
basis full of minute Saciefid ini mbIeOhlir ihaiw^ ana abundantly boppniilflcd with granule*. The proce** 
originally observed was now repeated, and da the ISth of October the flako coUtaiued a new generation of Amdfm. 

iMofiA.. On addition patobw of elongatol 

^ m<moiilei8 orilst i(^h were sttbsMuently developed into filaments. On 

the 16th monads began to ron^appeM. 9%* finid afid tedittent now gradnaliy acquired a distinct pinkish huu, 
and on the 2drd hardly any surmoe uhh peinbt*dY. .t^ fidni Ifilm present showing abundant Bacteria and 


iraiy any surmoe perii*MY.^^^,i^ very fidni Ifilm present showing ahun 
one or two monads, while &6 sediment ioot^ned^^l^^ of green encysted uigold cells. 


One mass of free bioplasm resembles 
another. 


Case in which there was a develop* 
mont of ammlxiid cells in an uniniied 
obolerato evaouatiom 


178. The atatem^t made at ^ hogfioning^ of this aecoant of devdopment* ia solutioiia 

of <diolenio material, that bodies exactly similar to those of 
Oie evaouations had never been observed to be developed, 
most of course be nuderstood as applied to the monads alone, 
as many mass of ankoshoid matter eannet be distingnUhed from one another in any way. 
Incases also in w^dt tbepazciy^eholeraio materialB unaltered by the addition of water or 
any other medium w^. soSjeoted* to fVeanest examination during periods of weeks, there 
was no re^devolopment of monads identical in characters with those originally present, and 
in only one instance was there any development of amoeboid cells. In this instance after 
the evacuation had remained for several weeks untonohed in a tightly stoppured bottle, it 

was found to bo covered with a delicate film in which enor> 
mouB numbers of amoeboid cells of various sizes aud in differ* 
ent conditions of activity, rest, and more or less decided 
encystment were present. The appearances of the encysted 
aud resting oeUs is shown in Plate V, figure 5, from which it will l>c seen that they presented 
a veiy close resemblance to the oells of a similar iiatuTO in the recent evacuations of certain 
oases. Although kept under ‘observation for weeks, they were not observed to undergo any 
farther development, but remained almost unaltered. The fluid in which they were present 
remained all along strongly alkaline in reaction. It will be understood that ’"this instance is 
not quoted as proving the reproduction of Awcehe identical in their nature with those origin* 
ally' ^sentj but merely as an example of an unusual development occurring in a choleraic 
material, for, as was previously remarked, one mass of bioplastie ntalter is just like another, 
and in order- to asoertein the specific distinctness or identity of any two, their life history 
must be followed out. 

1 74. B.— BAonaiA akd YiBaioKBa.*>-A8 regards the ooourrenco of Bacteria and Vibrionet, 
together with the “ miorocoocus" and leptotbrix of Professor IlaUier, there are mauy points 
in regard to whiob statements most be made only with the greatest reservation, seeing 

that our knowledge of the exact nature and relations of 
many of the bodies which may be included under these terms 
is extremely vague and imperfect. There are, however, certain 
points in regard to which positive statements have been mode wbfch do not involve the 
ubscure question of the spoevflc nature of Utc bodies under consideration, but which refer 
entirely to the results of observatiou. On suob. matters the facts derived from an extended 
investigation have a direct bearing. 

175. Statements have been fr^uently made ^ding to a belief in the existence of n 
peculiar development df Baeieria, tibrioaee, &o., in ohoieraic as contrasted with otiter 
materials. In as far as my ol^ervations have gone, they do not at all tend to support any 

such belief 5 for, let, as regards the fresh evaouations, in very 

” «»»?!»*»«• I 

u minimum of dcvelopmeut, and the result oi progressive 
series of observattons on evacuations ooourring during the course of oases of the disease 
have on the contrary tended to show that the more any member of su<fl» a series loses the 
characters of common diarrhmal materuds and assnmos a truly ohoieraic aspect, the more 
do baoterittl cle msntii i tend to diminish in numbers and developmmt. There are no doubt 
cases in which such elmnents are abnndotrt in the evacuations, even at an advanced period in the 
prowress of the disease; but this, in many instances, as Dr. Lewis has well pointed out, appears 
to be mainly dependent on a retention of the effused fluid witliiu the intostiues for some time, 
so that processes of decomposition have become established in it; ind, in.any ohoieraic mate* 
rial wbioh is kept long enough to allow of the establishment of decomposition, there is of 

course a considerable development of the usual aocompani* 
dsTdepiibimteatir in asm)n> ments of Buoh a process, hut certainly by no meatu a 
potinc ohoMMia wMis- peculiar deVslopmeBt, wr one in any way dii&ring, in ont; 

ward ameot at least, Ibm that ooourring in the evaonationi of many cases of simple diarrhoea, 
or in other fluid media highly charged with organic matter. , / , , » „ , , 

176. It is of course possible that, although thmo is no unusual development of Baeierta, 
fibrioitei, Sut., in point of numbers, the bodies which are develop may be spewfically distinct. All 
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that can be wid in reply to thi« in that there is no proof of any eneh speoial oharaeter^^for tbe 
bodiea in ohokraic materials certainly differ in no appreciable degree in aapeet firom iboae found 
.in o^er decomposing fluids, and experiments on the development of fungi and other organisms 
as a result of cultivatiuns of choleraio materials have not tended to any other oondusion, tor 
not only has the specific cholera.fnngus of Professor flallier ratirely failed to appear in 
such cases, but also only, those forms have been developed whiohj'Vere gimeridk prevalent 

on other decomposing organio materials in toe locality 
lu ,a where, fod in the season when, the experiments wore tried. 

Ideas regarding peculiar abundance and high development 
of bacteria^ vibrioueB^ ko., as a cbaracteristic feature in cholew 
raie materials, appear to have arisen from such materials having^ frequently not been exa- 
mined until decomposition had commenced in them/ and from ivant of sufficient oompariBon of 
the appearances presented by them with those occurring in ooznnion diarrhcsal and other 
animal fluids. 

177. ) Numerous experiments were tried regarding the influence of various re-agents on 
the development and activity of bacterial elements in cboleraio and diarrhceal fluid. As 
a general rule, anything whmh decidedly altered the chemical re-aotion qf the fluid expert- 

tnented on, caused cessation of movement, and to all appear- 
Inftacaoo of on ^ ^ime, retarded the development of BaifU- 

^ ' ria. In experimenting with the alkaline fluids ^ of cholera, 

artificial increase of both alkalinity and acidity produew this effect, while rendering the acid 
fluid of common diarrhosa alkaline produced a similar result. 

178. In regard to the obscure questions concerning the development of higher organisms 
from Bacteria, Vibrianes, &c., I can say very little from actual obfiorvation, and can only state 
that 1 have seen bodies resulting from the discharge of the contents ot osoillatorial tubes 
behave as Baetcria, and distinct fungal cells arise by the ^ gradual development of minute 
particles agreeing with Halliei^s description of miorococoi. The general results of all my 

observations and experiments on these points may be stated 
GeuwiU reffiiJts dorWed ^ obrer- ^ follows x^laL there is no special abundance or 

vabon. 0 « i«d Btieteria, ribrionu, &a, in cholewie evaeua- 

tiou« ; 2«rf, there is no specific variety of any of these bodies which can ho distinguished 
as pcculiat to .choleraic materials ; 8w/, there is no developm^t of any special otganisnis, 
either as regards form or abundance, assomated with the cultivation of cboleraio materials. . 

179. IV, Fungi. — In only 3 of the 100 cases tabulated did iiingal elements form an 

appreciable characteristic. With regard to . the remaining 
I'wccntoge of awe. containing Aingat gy evacuations, when it js stated in the table that no fungi 

were present, it is not intended to be und^tood that through- 
out the whole of the materials one or two isolated cells may not have been pr^nt, but only 
that no distinct unequivocal specimens were observed ns characteristic features in them. It is 
most jirohable that, if it were posslible thoroughly to examine the whole of tho materials of every 
evacuation, a few isolated spores or other fungal cells might be found in yerpr mi^y of them, 

as well as anywhere else, and as well as distmet isolated algal 
A certalft nurobor of fungll c«ll« may desmids, diatoms, Pedmtra, &c., which are occasionally 

Molgwd eeH. ow- ^ detected in cboleraio and diarrhceal materials; but 
it certainly is extreinclpr tare to find fungal oolls iu any 
abundance, and showing any distinct evidences of vitali^ and multiplication. 

180. In the first of the throe cases in tbe table the fungal elements eonsiated of saroina. 
SaroinouB mosses of various sizes were present in oonsidorahle (quantity (Plate II, fig. 4 B) . 
These m afgep did not differ ftom those found on other occasions in choleraic evacuations, not 

included in the present table, as well as frequently in cases of 
Caw. ia -nrhicli flingal mU. ««o ^jar rhiww. The COW from which the material was derived was 

a s%btone, oud the evacuation, in addition to containing 
sarcina, was not charncterislicolly choleraic in various features, both chemical and physical. 
The second case (No. 91 of tbe table), in whiob the evacuations were characterised by the 

prossoce of fungal qelk, differed from the former in oontoiu- 
mg abundant yeast cells in place of sarcime. The presence 
of these cells was of comparatively Ifttle raterret, «» the matraal containing them wwi not 
flvnminflil uutU 14 houTs oftet it had been passed, so, that there had been ample time for the 

devehmment of fungal cells in it after it had left the body. 
Tout oellt^ Whether aotuoliy jfovd.opcd within the body dr ttot, the o«& 

showed no manifest peculiarities in •^aranoe, and on cultivation gave to no speoial 
form of fungus ^distinct from those oeoutriog cm diawboal evacuations Mid otoer deompewmg 
organic materials at the some period and under similar ciroutaatonoes. In ^e thud case 


Sareinons mosses of various sizes were present in oonsidorahle quantity 
These masses did not differ fiom those found on other occasions in cholei 


organic matenais a* tne some penoa ana uumr wuuu 
(No. 90 of the table) both yeast cells and sarointo 
by a patient in the Oenenri Hospital and wee e xai O MK 
the notes recorded at the time of examinatom :■*** 

Cisx Ko. 90 or TBS ^■s.-^Tfae patient wm a Mflcr who 
' days in port. IHw enaona 

UtUllSttTe«Mh , 


iresent. The eraeuation was {utssed 
immediately. The following are 
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nmt«rial and wbito gelatinons flooeuli. Tho apecifie gravity of the fluid wae 1003* The fluid woh full of' 
aofcive biioteria, yeiy tew olearlv defined celLa of any deaoription were to be seen, and the whole material 


eiaea* hut the greater number of theeo were dim and ill-defined. The only active celle were a tew large Atnwba> of 
yarioUB eizea. One of these was kept under observation fur two hours. For soma time it crawled from field to 
field showing every degree of form-change ; by degrees its movements slackened, and ultimately it becamo circular, 
molecular, and comparatively dim, remaining in the flake in which it was then situated as a mere still circular cell 
indistinguishable from many of the oells originally present in a similar condition* In the flakes there were also 
present a considerable number of saroinous mfiwses and a ^few yeast cells, with considerable numbers of 

BarolnouimsuM sad isNt cells partially digesj^d portions of vegetable tissues. The evacuation was 

^ * reserved in a tightly stoppered bottle and was examined on tbe following 

day. Tlie re-action remained alkaline, but the alkalinity was not so strongly marked os on the pre.vious day. 
The surface of the fluid was covered with a dense layer composed of active Bacteria and short energetic 
VihrwneSf and all throughout the material there was an abnndance of similar bodies. The flakes were entirely 
disintegrated, and sareinie and yeast cells abundant. Among the debris of the sediment a scanty sprinkling 
Pscullsr cTits peculiar cells or cysts wero present (vide Plate II, fig. 4. D), of difiTerent 

^ * forms and containing^ in their interior a varying number of Mractive 

mosses and granules. No such bodies wore visible in the specimens examined on the previons day, and no satisfat;- 
tory clue to their real nature could be obtained. The only possibility suggested by their a])pearaiioo was that, they 
were encysted arno^bm in which division ol* tbe cell contents bad taken plai?e. They were examined with the 
greater interest as they suggested the cyste described by Professor Halher as the special choleraic form of 
fructification of his cholera series of Aingi. ^ They did not, however, agrtn? with his desijrijitions of such cysts, being 
of much smaller size, without the faintest indication of septation, and neither then nor subsequently did they 
show any evidences of being fungal in their nature. 

181. Ab regards the occurrenco of fungal spores in choleraic evacuations, I can only 
repeat what was previously remarked, i. e., that although such bodies may occasionally bo present 

^ ^ ^ in small numbers, just as algoid and other kinds of vegetable 

Occurrenc^of Cells occasionally are, yet thoir occurrence is comparatively 

very rare. In as far as my obst^rvutlons have gone, the in- 
dividual cells are neither abundant nor of any special form, but arc usually recognisable as 
belonging to dematieous and sphtoriaccous genera, in which the thick-walled spores arc likely 
to undergo transit through the intestinal canal with little detriment. 

182. It would be quite unnecessary here to enter into any lengthy discussion regarding 

^ - the nature of the cystoid bodies occurring in choleraic, 

diaiThoml, and normal evacuations, seeing that the question 
has been fully treated of by Dr. Lewis, and I would merely add that, in addition to the various 
classes of bodies which he has enumerated as likely to be mistaken for special cysts, there 
appears to me to be another class which might readily, during the course of a cursory examination, 
be included under the term of cysts, and of cysts agreeing in some degree with Professor 

Ilallier^s descriptions of the specific cholera cysts. I allude 
Starch cells^ my be^ mUttken for certain forms of starch cells, for such ceils which have 

escaped destruction in the intestinal canal, hut which have 
been more or less completely emptied by the solution of thoir contents, frequently ajqiear in 
the evacuations as delicate cysts presenting appearances suggestive of internal septation, but 
due, in most instances at least, not to tlie presence of actual septa, but to slight foldings or 
creases of the .cell wall upon itself. Among the commonest of such cells occurring in the 
evacuatious of cholera as developed in the Native population of Calcutta are rUaY cells 
(Plate 11, fig. 4 A. Figure A shows such cells, empty and full, from cholera evacuations, 
and figure F similar cells as obtained direct from washed eections of dAaY grains. 

183. Not only are distinct fungal elements very rare hi recent choleraic evacuations 

i. A 1 . Calcutta, but there is no special tendency to the develop- 
orchXi^ when eubjoctod to 

prolonged exposure to the air. As regards choleraic materials 
unmixed with any extraneous substances this is very distinctly the case, for although, during 
the course of observation, such materials were constantly exposed to the air beneath bell-glasses 
for weeks at a time, yet in very few instances did any distinct development of yeast cells or 
of other fungal elements take place. A persistent layer of bacterial matter remained on the 
surface, which in a few instances ultimately showed the jgresence of a few scattered yeast cells 
or short mycelial filaments among its constituents; but in not a single instance did the rapid 
and abundant development of such bodies, characterising certain diarrlimal evmmations, take 
])iaoe. The results of extended series of observations on the cultivation of choleraic materials 
in various media and under various circumstances of exposure to, or exclusion from, external 
influences have likewise afforded not the faintest supjiort to the idea that there any special 
form of fungus associated with such materials. It is not iherely the case that there bus been 

a failure iu the appearance of Professdr Hallier's cholera series 
Professor Halher'a ™ of forms, but a failure in the appearance of any special forms 

no appear . whatsoever. In none of the cultivations which came under 

my own observation did any species of Mucor ever occur, while Penidllium forms only appeared 
comparatively rarely. That species of Mucor should fail to appear is not to be wondered at, 
seeing that t\ie genus does not appear to be of prevalent occurrence in Calcutta, or at all events 
has not been prevalent since the observations on cultivation of choleraic materials have beoft 

B2 
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in ptograas. Ouo species of Awoj^hora does, no doubt, occasionally occur, but with nothing like 

the constancy and seeming indifference as to medium with 
Widely diffiiNd and genernlly pro- which certain forms of A»pergiUu» do, and it is precisely these 
cboicrlsed as In jiffiisi^ and generidly prevalent forms which are usujdly 

developed in cultivations of choleraic materials. 

]84i. The two commonest forme occurring as the result of cultivations are shown, Plate X, 
fig. 3, A. ; Plate VII, %. 1, A., fig. 2, A. B. The first (Plates X. fig. 8, A ; VII, fig. 2, A), 
. and by far the commonest, of these is perfectly ubiquitous, 

appearing on all sorts of decomposing substances and at all 
times of year. It consists of a delicate, colorless, closely >jointed mycelium giving origin to 
numerous erect, jointless, fertile filaments. The summit of the filament forms a rounded 
capitellum covered with a dense coating of fusiform spicules {pidt Plate VII, fig. 2, A), 
bearing necklaces of spores and frequently proliferating. These spores are globular, at first 
colorless, becoming of a beautiful vivid canary-yellow, and finally assuming a more or less 
_ . ochrey or buff tint. The mycelial tlireads odoasionally bear 

orm# ion o gporo-liko Wies directly without the intervention of 

any special threads (Plate VII, fig. 6). These are formed 
by the gradual aocumuktion of nrotoplosmio matter in lateral or terminal dilatations. As the 
uccumuiation advances .the body becomes circular, assumes a yellow color, and is finally se- 
]>arated by the closing in of its investing membrane, which is continuous with that of the 
filament giving origin to it. These spores, when separated, oonsist of a delicate but tolerably 
rosistent coll wall containing a mass of seemingly homogeneous yellow protoplasm. When 
subjected to cultivation they give rise to numerous radiating branphed filaments bearing short, 
erect fertile threads terminating in chains of circular spores (Plate VII, fig. 6). The 
curious point in raferanoe to these threads was that they appeared, in some instances at least, to 
bo rather peniciliioid than aspergilloid in their characters, as they did not terminate in a 
distinct oapilellum, but wore divided into two or three separate spore-liearing processes. 

185. A species of Enrotium (Eurotium herbariomm ^ was on one occasion observed in asso- 

OceMional oocnmwee of JSuroHtm. A^rgUlm, and seemingly arising from 

the same mycelium as it did (Plate XI, fig. 4, A, B, C). 
The soil on which the mycelium was developed was not however a choleraic one, but oonsisttHl 
of decaying bafnboo and damp paper. The perithecia (A) were of a brilliant yellow color 
and beautifully reticulated (B) j the asci (C) small and containing 3 or 4 spores. The same 
form of Eurohum without any accompanying aspergillus was subsequently found on decay- 
ing vegetable matters at Ootocamund, and a similar form, only dit&rihg in being perfectly 
colorless, on dried plants in Calcutta. 

186. The second sjiecies of Anpergillus* of common occurrence on choleraic materials, as 
well as on other decom]X>sing substances, is very much more striking in siise and structure 
than the previous one. It is by no menus of so constant occurrence as the common yellow 
form, but occasionally almost entirely, replaces it. The mycelium is composed of very 

~ , iL delicate branched filaments bearing a great number of dila- 

^ or maorooomdia of Professor Hallier (Plate VII, 

fig. 1 A). From this delicate mycelium large erect fertile 
filaments arise which attain a considerable length, and appear entirely out of proportion tu 
the threads giving origin to them. These filaments bear at their apices very large heads of 
a rich deep-brown color compbsed of multitudes of minute circular spores. The structure 
of the head is complex and of great beauty (Plate VII, fig. 2, BJ, The fertile threads, 
which are erect and joistless, swell at their summits into more or less globular capitella. 
These are covered externally by a series of wedge-shaped processes, the bases of which arc 
peripheral, and bear three or four small secondary processes or spicules from which tlie chains 

f * 1 , i. j minute brown spores arise. This very characteristic form 

stractureof the head*. throughout the peninsula, os 

unmistakable heads of it were found in specimens of water at Triobinopoly, 

187. Of much less frequent occtjrrence than the above forms are two others which, are 
very distinct from them and from each other. The first is a small glaucous green form (Plate 

Other eomaumepedee. f ^ ^ A) -^apparently A». 

pergilm gUuem. It occasionally ocoura m cultivations of 
choleraic materials as well as in other media, and is seemingfly very indifferent as to the nature 
of its soil. The second is very unoommon, and appears to merit more particular description 
(Plate VII, fig*. 1, B, 3, B). Tlie fertile filaments are very long, slender, and decumbent, 
nsually found trailing among and over the stems and heads of the common yellow form. They 
are iernunp.ted by small heads of a beautiful neutral tint composed of spores aggregated on a 


* It is very doubtful whether thie form can be iaoludod under the genus Attpergillm, os the siruotui'e of the 
hf^ad is no peouliar. 

1 only retain it here on^count of ignorance as to what it should properly be referred to, and becauw* in 
outward appearance it olos(||ly reeembles an Atptrpllun, 
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I^emei/Uim nmch fraqueut tliau 
AspergUkti. 


Generol malts of observatiom and 
eaporimcnts on fiiugi. 


simple capifcellum, and here and there throughout their oouree they give rise to short, 
lateral branches baring similar heads. 

188. Ptnieillium forms appeared neither so frequently nor so abundantly during the 

coarse of cultivations, as t^e commoner forms of AnpergiUm 
did. When present, the spores slj|owed various shades of 
greenish grey, fawn or white, but in no instance was any 

form peculiar to choleraic materials discovert. Plate VII, figure 4, sho^ j>enicillium heads and 
dilatations as developed in choleraic material, Plato XI, figure 2, Penicillhm glancum occur- 
ring on decaying vegetable matters in Calcutta, and Plate XI, figure 0, the Penicillium 
commonly occurring in the Keilgherries. The dilatations above referrea to^re those on which 
Professor Hallier lays so much stress affording on evidence of the tendency of Penicillium 
to pass into Mueor, In addition to dilatations, the mycelial threads occasionally gave direct 
origin to elongated chains of spores or conidia. 

189. The general results of all the observations and experiments which I have been able 

to make up to the present time may be shortly stated as 
follows: — distinct fungal elements are n«t common 
iu or characteristic of fresh choleraic evacuatioua; in//, 

there is no special tendency to the subsequent development of such elements or their results in 
choleraic, as compared with other decomposing materials ; Sr/i, there is no special forni of 
fungus peculiar to choleraic materials ; 4^4, the forms of fungi whicli appear as the result of 
the cultivation of choleraic materials, with or without the addition of other media, are merely 
those which are commonest on other decomposing organic substances at the same season and 
under similar circumstances f 5^4, the members of Professor Hallier^s Cholera scries of fonns 
do not iu Calcutta show so great a tendency to appear as those of other series do ; Mif^cor 
generally failing to appear at all, and even Penicillium being comparatively rare and qtiite 
subordinate to MpergiUus, Were it merely the case that the special forms described by Pro- 
fessor Hallier generally failed to appear, it might yet be argued that such a failure 
was of little importance as an argument against a fungal origin of cholera, seeing that 
some authorities incline to the belief that it is scarcely possible to doubt that the 
various forms of fungi which arc characteristic of particular situations are not really cljstinct 
s|H*cies, but that the same germ will develop into dificrent forms, according to the soil on 
which it falls, so that the forms occurring in Calcutta may be supposed to arise from germs 
identical in nature with the German ones, but giving rise to different developments, duo to 

the influence of different external agencies. When, however, 
we take this failure along with the fact that in Calcutta, as 
in Jena, the forma developed belong to so-called species of 
common occurrence on other decomposing substances, the 
evidence against the existence of any special germ appears 

to be tolerably strong.f r 

190. V. Oval and Circular Cells. — I shall now consider a number of bodies which 
may be classed uuder the one general head of " oval and circular cells. Any heading 

. . ^ _ - K ^Ws kind is, no doubt, most objectionable on account 

vantagee of vaguene8i» of head ng. vagueness ; hut seeing that the precise nature of many 

of the bodies included under it remains as ^et unascertained, and that in many instances 
we have nothing to guide us in the discrimination of various kinds of cells, which although 
similar in appearance are yet very differeut in nature, there is at all events a certain amount of 
)>ractical utility iu the use of terms of considerable vagueness, seeing that to go farther in 
the endeavour after^exaotness of definition would iu reality be to go beyond positive knowledge. 

191. The results of all the examinations of choleraic materials which I have had the 
opportunity of making in this country leave me no room to doubt that oval and circular cells 

of various sizes and varying degrees of distinct definition 
Oval ami circular oelU COM and dimness, of clearness and molecularity, and of high or 

’ low refractive power, free, in masses, or embedded in a 
gelatinous or molecular basis, do really constitute the bulk of the white flocculent deposit 
of most choleraic evacuations. Such cells begin to appear in the earliest evacuations, and, os a 
gtmeral rule, go on steadily incroasiug iu numbers until the supervention of reaction or death. 
When, as is the case in the majority of freshly-passed evacuations, they are present in a well- 
dijfined and undisiutegrated condition, there is no possibility of mistaking them for epithelium, 
unless it be assumed that cells utterly deficient in epithelial characters, fad endowed at the 
same time with veisy distinctive features of their own, have necessarily arisen from transforma- 
tions in epithelial cells. If, on the other hand, the material has passed on into the process of 

disintegration, which Usually supervenes with great rapidity, 
Dchris their dUitttogfra- molecular debris arising from the destruction of these cells 

t«.«md»t.»g«toT..bl. from th.tdu.to ^ indistingnislStble, by appearance at all events, 

that resulting the disintegration of epitheliam. 


Thu SiruM of fnnai sppearlna on 
choleraic medie Iu Calcutte only reeein* 
hie those appearing at Jena iu belong* 
iiig to the ipociei oomiuonoBt ou other 
uiedio. 


diKintegrated epithelial eelle. 


* Quoted in The Oonetie of Specie/t from Habit ai^ Intelligence* 

t For obeervations on the oocurreuce of fungi on rice, and ou the fomm of microsoopio fungi chiefly prevaleut 
in Calcutta, Ao., vide Note B, appended. 
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No. 87 wfl8 one of Hororal oxaminod at different timee during the oourse of the oaso. It was paaeed at 7-45 a. m., 
iiTid exfluiined five iniufites later. It consulted of an abundant, almost colorless, intensely alkaline iluid of 


192. Such cells ocoarred in 87 of the tabnlat^ eases, and in the nuj<mty of these in 
such abundance as to form by far the most oharacteristie feature in the materials componn^ 
the sediment. They vary considerably in size and other minor points in various instances, 
and I shall now proceed to give an abstract of a few cases illustrative of these variations. 

f 

Caeei illuHrative of the appearance and ckaracim of oval and eireular celh clearh/ dietinctfrom 
inUeiinal epithelium oceuMng in the evaouatione ef cholera. 

Cash 1, No. 87, of thb TAUtii (Plats IV., Pjo. 3).--The patient was a Frenchman who was admitted into 
,,, . the General Hospital on the morning of the 2lBt May 1870. He was 

lUuitrstUG oiHo. colkpse and was said to have been attaoked«at 2 a. k. The evacuation 

No. 87 was one of several oxaminod at different times during the course of the oaso. It was passed at 7-45 a. m., 
iiTid examined five miuntes later. It consisted of an abundant, almost colorless, intensely alkaline fluid of 
a HiMMiilio gravity ^ 1,006, and of a considerable amount of sediment, composed of large, ^ loose, gelatinous, white 
floccoU, which rapidly and completely subsided to the bottom. On miorosoupic examination a trace of reoog- 
^ niwhble epithelium or of red blood-eorposoles could be detected anywhere. 

Abnonca of Bplthellam^ wd rad blood-oor- almost entirely free from Buctermm^ &c. No yeast 

ceUs or other fungal elements were visible. In the lower portion of the 
fluid there was an abundance of free cimular cells of various kizos, (Plate IV., Fig. *S.) They were colorless, 
highly refraojdve, and various^ shaded with fine molecular matter. In superficial focus they appeared as bright 
Phiirinfnrfi hf thn niiUi m-rnt circular bodies with a shaded outline; as the focus was deepened they 

showed themselves to he finely molecular, frequently marked by one or 
two distinct granules, and presenting a great general resemblance to- the white corpuscles of Uie blood, mucus cor- 
piucles, &c., #. e., tiiey appwed to m masses of bioplasm of various siy.es. Some of them were already hoginniiig 
to show signs of disintof^ation, but the majority were clear and well defined. 

There were also a few nearly circular spaeimons of ooroomonails, faintly moving by means of their flagella. The 
flocculi consist^ of a gelatinous, finely moleoular basis, studded with granules, ami ever)' where cniwded with 
(.'iroular cells similar to those in the fluid. (Plate IV., fig. 3.) They showed various decrees of distiuetness and 
dimness, but as long as they were visible as cells at ail, could not he mistaken for epithelium. In some cases 
there was a manifest separation of the cell contents from the cell wall, and in others the colls could be .seen to 
II 1 . ....... contain a varying number of small bodies in their interior, quite 

distinct from the granules previously mentioned, and appearing toW 
. , differentiated mosses of bioplastic" mattor, similar in appearance to 

those seen in exudation cells after treatment with acetic acid. (Plate III, Fig. 6 B, ceils from the serum of a 
blister treated with dilute acetic acid.) Disintegration jiroccedwl rapidly during the course of the examination, 
and at the close of throe hours, flocculi which were ac first crowded with distinct colls like those of the figure, 
hi^ become mere molecular flakes, showing only here and there iaint outlines of circular bodies and small patches 
of grannies. 

Casb 2, No. 68, OP thb tablb (Platb III., Fio, 6).— The mtiont was admitted into the General Hospital in 
llluitntire CMS. proibund coUapsc, and uied a few hours subsoquontly. The evacuation 

entered in the table was passed about 6 hours before death . and was examin- 
ed immediately. It consisted of transparent, almost colorless wateiy fluid, and a scanty sediment of pale brownish- 
grey gelatinous flocculi. The flocimli subsided at once, and wera of such a gelatinous consistence that portions for 
exammaiion could onlv be obtained by the use of aqissors and forces. The reaction of the fluid was intensely 
alkaline, and the smell faint and mawkish. JletulU qfmigcroscopie ewaminatioM The fluid was quite clear and 
contained hn,rdly a trace of Bacterium. Specimens from the lower part of the material showed an abundance of f«»e, 
ChsTsoton of th« cdls pfewnt, ciyeular colls of various sizes, all of them beautifully and clearly 

defined, refractive, and in many oases containing several siiuiller liodies in 
their interior. Some were softly molecular, and marked by granules and clear vacuoles, while others showed a hard, 
sharply-defined outline, with more or less separation of the (intents from the cell wall. Some were accurately 
circular, others oval, and a few somewhat irregular in outline. (Plate III, Pig. 6.) Movement of granules, changes 
in tlie distiibutionof the contents causing alterations in vacuolation, and oven clianges of form could lieobserveain 
inanv of toe cells. The flocculi eonsistod of a structureless gelatinob* material in which myiiads of colls like those 
of the fluid were embedded, with a scanty sprinkling of free granules. There was no evidence of the ppwsenoo of 
Ai.. * » <*vi. A A , epithelium or of red blood-corpuscles. The colls in the flakes in inanv 

" ** ^ instants sliowed changes similar to those observed in the free cells of 

...... * , the fluid, and here and there they were in short scries, suggestive of 

macrocooidim chains. ^ One specimen was kept under observation for an hour and a half, and the rapidity of the 
process of disintegration which took place in this period was veiy' remarkable. Brightly refractive, well-defined 


Mother ooIIb oonisininr soveral dislinot 
muses within them. 


amorphous aqg without a trace of any limiting membrane. In other oases the outlines of the cells remiuned 
marked out as granular circles, giving the flake a more or less distinctly honeycombed aspect. At the close of the 
Bapidity of diiintojrrstion. observation only a lew colls retained their distinctness, those which did 

do so being invariably thorns charactorised at first hardness of outline 
and distinct separation of contents from the cell wall, and the fl(K5«uli bad become evenly moleoular and granular 
in structure, only here and there showing a fey dim mrrjular ma'^ses or patches of honeycombed texture, ^lis 
rapid dwintogralion was not peculiar to this specimen, but occurred generally tliroughout the evoouation as evi- 
denced by numerous preparations derived from it at intervals. 

Cabb 8, No. 88, OF thb table.— l^e patient was a prisoner in the Alipore Jail, Before admission 
lUustrstira csu. hospital he had been purged four times. No. 88 was the first evacua- 

tion passed after admission. It consisted of about two-thirds of a pale- 
grey, watery fluid, and o^e-toird of sediment composed of email, whitish flocculi, rapidly and completely subsiding 
to toe bottom of the vessel. The reaction of the fluid was alkaline and toe smell mawkish. The fluid COllf.Ainnil a 


to the bottom of the vessel. The reaction of the fluid was alkaline and toe smell mawkish, ihis fluid contained a 
mere trace of bsoterial matter, but in the lower part showed abundance of beautifulh' clear ofifcular cells, red blood- 
corpuscles, and oval and circular oercomonads of both varieties in great numbers. The circular cells were of verv 

- i* 


Chanoten of the eeUe pKMBt, ▼arious sizes, some beinc very small, others of the size of average white 

blood-corpnsoUm, and others veiy laige and containing several distinct 
cellules, or differentiated masses in their interior (Plate III, fig. 1B, A). In one or two instances they wore seen to 
contain red blood-corpuscles in their interior. The flocculi insisted of a finely moleoillar, gelatinous materiaJ 
in small quantity, in which inosses of pval and circular calls simitar to those of the fluid, together with numerous 
active cenjomonads, wenf embedded. The circular cells showed most distinct oontentodianges and slight bioplostic 
movements and alterations of form. Disintegration proceeded rapidly, so that at the cIom of a few hours com- 
lupid disiutomtion paraiively few cells retained their distinctness, while next day only a 

iprinkliug of shrunken half-broken up colls and of slowly moving eerco- 





Partn] 


MIOROSOOFIO OBSEBVATIONSv 


199 


rooniids, with » amoant of inolaoiiliw4«lnii« wa« .Otioor two bodiesi which might be iiifperf'ert 

epithelial cellc, were fu«o seen during the diet examittatione. 

Cabx TVf Bo. 03, OF Tfls iABLV.^The patient iree a Begro, who wee admitted Into the General Hospital 

eulfermg from a alight attook of oholera. The evaiUation was exanimod 
within an ^ur after it had been passed. It consisted of a dirty brownish 
duid, with an abundant powdery sediment containing numerous ftagmenis of ui^digested food. The reaction 
of t^e fluid was alkaline, and the smelt offensive, not not characteristio. The fluid contained a good deal of 
active ^vihrionio and haoterial matter. There was evezywhere abundance of remains of undigested animal and 
vegetable tissues and much of the debris of normal evacuations* All throughout fluid and flooouli were abund- 

ant circular cells, themii^tyof lai'ge size, and many showing cellules 

ci»n<!t«<>rih..di.prMM. a. 1. A.) A few unaliSd eell., 

oban^ngform or slowly orawling from place to place, and one ceroomoiiul jvere alM) observed. Not a trace 
of epithelium, red blo^-corpusehHi, or evident ningal elements to be seen. Disintegration was proceeding 
^ ..1 . rimidly both in the eiroular cells and the Arnmbm, so that at the close 

AlNanoeof splthsli^udttdhlood^mFiu^ of twq hours hardly any specimens of either remained distinctly visible, 

more granular and molecular rings and heaps being all that was left 

to.indioate their former prosmoe. 

Casb 6, No. 07, OF TAX TABi;x.<^The patient was a prisoner in the Alipore Jail, and was attacked by 
niMtntive esM okoleiu while in hospital on account of some trivial ailment. No. 67 

was the first evacuation whieh was passed during the progress of the 
disease. It oonsisM of a watery, greenish fluid, and a }>owdeiy sediment forming about one^suth of the bulk 
of the whole material. The reaction was alkaline, the smeU faint and mawkish. On microscopic examination 
the sediiuont was found to oontnin large quantities ot* debris of undigested vegetable tissues, ahAl cells, starch 
granules, spiral fibres, dMs. Thwo was tbroimhout much gelatinous granular matter, myriads of active cereo- 

A monads of the second variety, imd circular cells of various sizes in great 
abundance, with red blood-corpuscles and some large freely moving Ammha. 
m ^ The circular oolls varied oonsidorably iu appearance, some ap}>oaring of 
firm consistence with high refhaotion, and more or less distinctly marked with a double outline ; others wore soft, 
molecular and sj^adcd^^losely rei^ubling white bloodfcorpuaoles, as usually seen after thdr vital movements have 
oeaised ; others w«m emitting defioaie protrasions jrom one or more points of their cireumferenoe, while others again 
were almost structureless, or with more or loss shrunken contents and delicate distended cell walls. The red 
corpuscles showed various alterations in form, some being iusifonn, others drawn out to a point at one side, and 
others oonoavo-oonvex or quite irregular. In the fluia between the flakes there* was a spritikling of Baeierium 
AlMSDoe of saithsUom ^ moving granules. Not a trace of epithelium was to be seen, and 

no cells which even bom a resemblauoe to intestinal epithelium. The 
successive evacuations pass^ subseouently during the course of the case were examined with the following results. 
%nd JSvaeuation , — ^This only oiiierea from we Ist in containing less undigested debris, and in the flooculi 

of.tte Mdi^t faeini; rf oon»id«mbly i»oi^ UM. Not a tme o<- 
^ ^ epithelium in a recmnisable form was detected. ^ 

3rd This^was precisely similar to the Suo^in physical and microscopical characters. * 

4M Ihaeuation.'^l^M consisted of a watci^, pale grey fiuid, slightly tinged with brown, and of an abund- 
ant but only slowly subsident sisliment of fine wnite flooouli. The reaction was alkiilmo and the smell mawkish. 
Tlie fluid contained an abundance of bacterial matter almost entirely in a state of rest. There were also 
flpwat numbers of active cei^mouads of various sizes, and of still molecular circular cells of various degrees of 
definition and of various sizes. The flooculi were oomposed of similar cells imbedded in the normal molecular 

^ - basis. Some of tlie circular cells showed three or four distinct bodies 

' included within them, as frequently oliserved on previous oocasions. No 

red blood-corpuscles or epithelium were visible : some of the cercomonads'when they ceased moving presented a 
superficial resemblance to impertbot epithelial (flinders. 

5tA jBrvacaofma.— This only dinerefl from the previous one in he sediment being small in amount and 
rapidly subsident. 

6M.«-"8iniilar in its characters to the prevvnis, but oontainiug a much smaller number of eeroomonnds. 

7f A.— This only differed irom the preceding pnes in con|atning "^a few red blood-ooipusries, and in the fiurt 
that some of the circular cells, in place of soft mmecular shadingg, preseoted the hard refractive aspect of thomt 
alluded to as occurring in the first evaouation. * 

Case 0» No. 50, of tbs Table. — ^l^e patient was a prisoner in the Alipore Jail, and was admitted into 
^ hospital on the 6th March 1870. Ih'evious to admission he had be^ 

uveesM. purged four times, and No. 50 was the first evacuation passed after admis- 

sion. It consisted of about iwo-thirda of pale-grey watery fluid, and oiie-third dirty-grey powdery sediment, 
i'ontaining numerous distinct fragments of undigested food. The reaction was alkaline and the smell faint and 
c.^raoteristic. The flnid contained much bacterial and vlbrionic matter, the greater pari of which was at mt. 
Many free, eneigetically moving granules and flakes of fine molecular matter, mingled witli abundant debris of 
undigested vegetable tissues, were also present. The flooculi were composed of the usual gelatinous basis crowded 
vrith circular eella. Throughout both flooculi and fluid were great numbers of active oeroomonads. The circular 
• „ II 4 . which were beautiftilly and clearly defined, contained numerous 

CbMMtsra of the oous preient. granitles, which in some oases showed disUuot movement within tlie cells ; 

and where the latter were free in the fluid, oould be seen oooasiunally to escape and move off by thomselves. 

Thrir movem^t, whether meohauical or not, was very eneigotic and deter- 
^ mined. Disintegration, as usual, proceeded rapidtly. Not a traoe of 

t epithelium was to be detected. 

3th JBISDacBaftoji.----Thu oonsisted of uree*fburtba of a watoiy my fluid, and ono-^urtb of sediment com- 

gelatinous white flooculi, containing a few small frsgments 
ChsTMtiri of bsUsasost Csksita. ^ undi^tS , The reaction of tlie fluid was highly alkalinZ The 

fiuid contained a more trace of Bacterium, but quantitieB of active oercomonads of smidl sire and of circular 
cells ill various degnroes of distinctness and disinte^rion. The flocouli consisted of a gelatinous basis, iu some 
places app^ng almost structureless, in others snoleoular and contmniiig numerous hact^l parddos. Tlirough- 
tmt this oasis were multitu^s of oval imd oiroular cells of small size, and numerous diatmot cercomonads. No 
re(*ognisabl6 epithelium was t6 be seen. 

7th Evacuatum^'^Thm differed in nothing from the previous one, save that the flooculi were smaller and 

lhatthere was a considerably greater amount of Nxoferinm. ^ 

Bth Ecaouati 9 n,-^fhiB oonristed of about six-seventihs of watery grey fluid, and of one-seventh of 
iHiwdery, nmi^y subsident flooouH. The gelatinous element was only present in small proportion, the reaction 
was strong^ alkaline, and the smril ihim, mawkish, and siokeuing. Xu microscopic characters this evaouation 
differed UtUe from the mravioos ones. It was chiefly eharacterisea bj^ the very great numbers of active cer- 
eomonads present in bow fltdd and flooouli. drcular cells were also veiy abimdwt, but no epithelium could 
be found. 

C2 
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Hott muuatie* tf Hu com. — Pa«aed \>j tlM patient when ptortbtmd. Uliia eonaiated of a anull qom- 

.... tity of darit-reddnid with a-voty oopiooa dtrt(>nd dooeoleiit aadiment. 

tho IM evMOitloD of t)i9 oiae. ^e,iii tli© aniell Mitnomio;^ exan^ 

tk>tt t4i<Wfd much fi*e bacterial and vibrionic and enormoue quimtiUeH of red blood-ooi^uwleB and actiye 

oeteotiMmade, tof'ether with a tew itiU oiroubtr celU. In eoveral inaiatioee blobd»oorpueoles wore Been to be 
included, within or attached to. the lurMee of energetic oeroomonadB. v 

The patient died at 1 p. m. of the 7th March, and at 2 p. ic. the •laorf m examination was performed. 

^Vllile tlie inteatinei remained in situ, a portion of the lower part of the Uenm was inoladed between a *0011 pie 
of ligatures and nwerved for miorosoopic examination. A small opening subsequently made in this 
separaUnl portiox^ and the oontents as they'eseaped received into a clean |^pot. They consisted of a thick 
. , ^ fluid of a red color, and closely resembled the last evaouatioa, save tliat 

ch»ratft«is oC eoatiiiiid tin the color was hi^y so dark as iu it. Microscopic examination ako 

/ gave almost the same results, the only differences being that in this Case 

there were fewer r^ blood-eiihrpuscles, and a small number of cylindreial epithelial celk. , 

Casx VU, 'No. 17j op tbjb TABLn.«-No. 17 was the last evacuation passed by a patient, who died in the Alip^ 
niurintlvs osM Hospital in August 1869. It consisted of a dirty ^nkish fluid, with 

a very abundant sediment of large pale-grey flocouH The fluid Contained 
numerous J^aeUria and large FiMonei with a few active eerroomonads. The fiooculi eonsisted of ^^tinous basis, 

,. 1 : : o^wded with beautifully defined oval and circular cells. When first 

examined ^ey were very distinct, of high reftaotive power, showii^ 
cleaity defined vacuoles and content changes, and in scmie instances even slight changes in form.— (Plate III, 
% 1) 

The oontents of the ileum of the same case were also examined. The material of this did not differ 

ohaMAteM A# lAfiaaUtiai lumWa scnsibly in extemc] appearances from No. 17, but on miorosoopto examina- 

CbuMrtu, Of Mutbul Cimunu. ^ abaiSaneo of distinct epith.M odb m w^U u a few 

red blood-eorpusolea.-«(PlatG III, fig. 2.) . 

Cabs YllI, No. 08, op Tira tabi,b, — T he patient was a prisoner in tlu^AUpore Jail, and was admitted into 
• hoapimi on the 7ih March 1870, unffering from a slight attack of oholoru. 

No. 63 was the dth evaouation passed during tlm progress of the ease. 
It consisted of three-fourths of dirty brownish-grey fluid, and of one-fomrtb of brawnish-grcy< sediment com- 
posed of ntinute fiooculi* The fiooculi were rapidly and completely subsident. the reaction strongly alkaline, 
and the smell offensive. ^ « 

The fluid oontamed a constfi«hible amount of bacterial and vibrionic matter. The flocouJi oonslirted of amor- 
phous granular , matter, with quantities of fragments of undigMted vegetable tissues and other debris like that 

characteristic of normal evacuations. Everywhere throughout the fluid, as 
ChsTM «f8 ta fls Is pnutni. ^ flakes, were scattered cells of various appeai^es. Ist, the 

most abundant were small, circular, intensely reftuctive, and freouently showing a double outliiie more or less 
distinctly. They were colorkss or of a fliint greenish hue. Bate II, fig. 3, B. glbbular, ond either solitary, or in 
otuples, forming figures of B. 2nd, the next ip fk^uenoy were active oercomonads. Srd, all throughout them 
was a sprinkling of molecular oolbi, some showing bi<^astic movements, while others ^xrawled fiyely mm place to 
|daco. There was also a certain number of molecular circular cells of similar sise to the amoeboid cnee, but show- 
ing a hard double outline and no manifest movement or change of any kind. 

193. The above cases may serve to indicate the prominent features which certain cellular 

bodies constitute in the dejecta of many oases of oholeiu 
in Calcutta. It would be easy to multiply the numW of such 
casesi but it appears to be unnecessary to, occupy farther 
space in what would virtually be mere repetition. As many as eight cases would not have 
been given in detaU^ bad it not been that certain authors l^ave insisted that there is no pro- 
cess of cell development associated with cholera. This is a statement the universal truth of 
, ' which 1 would venture most decidedly to call in question, 

Aeing ^hat, in a. far as my obwrvations have ^ne, the 
^ miyonty of perfectly weah ohcleraio evacoationa appear to 
furnish veity distinct evidences of new celUgrowth. 

lU4i. That much of the material combing the floccufi -may Iwdae to the washing 

out of dtsintegxated' mucus, epithelium, and gland* cells 
HtMh of tiw amteri.1 of tk. floomli the lining of the intestinal canal is wy probable, and 

certainly cannot be denied as a possibility ; out that the 
whole of itisduetosneh a process alone 1 cannot behewe, 
seeing that, even if it be gNmted tbit the epitbeUum is almost invariabty so innoh disii^tegiiafad 
as not to be recognisable, it makee ttie a{^>earaneebf oella reambling gland and mnoua cells, in 
a definite and recognisable form, only the more ineompre^nsible, as the disihtegiation/Qf them 
might be eqmlly expected. „ 

195. Were no cells wlmteoever present, and were the flo^li men maaaee of nmorphons 

‘ debris and epithelinm. the ease would be ver;^ difhrent; but 

The masMiof actually proved to be the oaae. it is net very 

< ‘ . eanf to aee bn what nounds any opinion that there ia no 

new oelI>growth associated with ohtfltta oan be founded. That, thlm u oecasaaSlv a new cell- 
growth, as an essential part the ebedeSa pooess, is quite another qaestibu, and one which 
it is not neeessaty to consider here. 

196. It may however be alloiradthat cells art pfeaest in ahundaime in the evacua- 
tions; but it may at&e same lime ' be u>Vsd that even the oases qno^' tbeuMrives go far 
to prove that there a^ no new ceU-grpwlh, seeing that .apme ceOa are' ^qted as being in a 
state of disint^^tbu wl|en first examined, and all^ even- those at first most elearly d^ned. 

, ' aa TSpidhr passing into sodbL a stale i hot it does not follow 

thrt bel?i Vause dipiutegwtmg are not due to recent 

dikntiigttiion. observed 

to take place in the oella cmtnde the body, is rather in &vor the . tdfidi^ of their deve- 
lopment within it. When diaintegisting pua oella ate found in urine, it ia not denied 


AMertlons that tlisrs U no evidonoe 
of a dmlopment of new cells In chulora. 


may bo dno to fllaintogfatloa of 
oualy existing elemsata. 
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that they have airiaen by a {mwaas **nev oell-fpiowtb ; ” and the rapidity of the diaintc^ra- 
tion. of the oval and mrcnhur oella dr the doeeuli, as obaerved to taka place outside tho Wly, 
is not greater than that which frequently aflhota the active cfl|roonionads and Amaha associated 
Vith them, and whi^ can acarcmy hie said to be originally disintegrated, altbough they very 
rapidly become so. . . 

197. The caaes given in detail afford examples of tb6 appearances presented by almost 

_ . , . , . all the cholenHC dejecta which 1 have had an opportunih' of 

Ihe d^eeta^h *•••* *** examiinmg. In almost all oases they wore ebareoterised by . 

the prasenoe of a profusioa of cells, or bioplaatic masses of 
round or oval form, some exhibitbg vital movements, others entirely at rest or showing mere 
content^ehange ; some sofidy moleonlsr and shaded, others hard, refraotivo, aud showing a 
more or less distinct double outline j some dear, delieate, almost structureless, others with 
shrunken eontents, cupped or flatten^ margins, and delieate protrusions; some solitary, others 
in mosses, series, figures of 8, 

198. Now if there be this proftision of cells, and if at the same time it appears to be 


«n. . . .u .. A n B ’ impoeeible to ascribe their presence to the mere washing out 
Whatuthemtawof tJ«w«n.P of the nonnpl mucus, cnithelium, and “gland cells" of the 

int^tinal canal in a disintegrated oonditioiiy to what are they to be ascribed, and what is their 
real nature? Unfortunately this is a question to which only a very imperfect answer can he 
given. . ^ 

199. In the first plecOi there can be no doubt thah in almost every case the cells present 

, - , are of several kinds—kinds no doubt closely resembling one 

a ou« » arepreteiL. anotl^er in appearance, but at the same time frequently very 

different in nature, and that the relative proportions of the different kinds vary greatly indiffer- 
ent instances. It is very probable that some of the cells, or rattier remains of cells, do belong to 
.... sL the dAsintegrated mucus and epithelium alluded to by various 

Some may lie rema aio muotti, e. g^ithoTS. Others of them, as Dr. Xewis has clearly pointed 

out, may undoubtedly be assumed to' be white biood-oorpuscles, more especially in^thosc cases in 

• ^ , , , „ which there is distinct evidence of the presence of red corpus- 

Othen white blood-eelle. g^jU 

hecquse a cell resembles a white blood-cell in siae, general appearance, and character of movement, 
lo conclude that it necessarily is a white blood-cell, seeing that there is almost nothing to dis- 
lingiiish white blood-corpuscles from other portions of amcehoid living matter^ save that their 
natural habitat is the blood plasma and, 2nd, that cells giving the normal reaction of white 
blood-cells with acetic acid are, as far as I have been able to ascertain, of rare •oceurrence in 
choleraic dejecta, while occurring in abundance in those of dysenteric cases (Plate II, fig. 3, 
C, D), even when the latter ore as fluid and devoid of color as many of the former. Many 
' ^ ^ , of tho cells, and among these most of those forming series 

Many of tliem inftiiorial. macroconidial chains of Professor Hallier, are, I 

believe, to be ascribed to processes of division and multiplication, as well as to the resting 
conditions of those amceiboid and monadiform infusoria which undoubtedly appear to find a 
congenial me<Uam in the alkaline cholerafo fluid {vide experiments on normal and diarrhoeal 
dejec^ta)., ^ 

200. ' Besides all such gland and mucus cells, white blood-cor|>uscles and infusoria, there 

^ - ... a 'remains a great mass of cells to be accounted for-— cells which 

A great prepo^j^of undetermin^ ajjpareu&y in a rapid state of division and multiplication, 

frequently showing more or less rnknifest bioplastic moveitient, 
and sometimes containmg several smwer bodies included within them. — (Plate II, fig. 1, A; 

; _ . Plate III, fig. 6, A.) What these cells really are, and how 

PoMibiliiioi erigm of product, remains a matter of ui^rtainty ; but there 

« ^ " appear to he various possibilities regarding them ; let, they 

may be due to a process Cf develojimcnt of wandered^' wjiite corpuscles aud bioplastic elements 
of • the blood they may be due to rapid development of cells from the bioplasms of the 

mifcus, gland and epithelial cells — a devdopmoni favored by the excessive transudation of 
fluid from the fcloo4; 8ri, it is possible that they may be dpe to the development of foreign 
bodies of the nature of Dr. fie^o^s contagion bioplasms. Such appear to be some of the possi- 
bilities regarding the origin and nature of these cells ; hut however th<y are accounted for, or 

fail to be accounted for,* they are at events present, and 
Whatew tjsir thef i^ny gp*caIled'expW aooounting for them, by 

^ the convenient assumption that they are merely disintegrated 

mucus, epitbelium, Sto., is worse than no explanation at all, seeing that it is totally inconsistent 
with the facts in many cases. . 

SOI. The whom question would be greatly simplified were not the choleraic fluid, as 
^ ^ . previously ' rooutioned, such a favorable medium for the 

CompHoatkmmgWdlog the^ asters, g^^lopn^ept of infusoriftl bodies wfthin the intestinal canal. 


* In exoAipt that fl is dependent fiu! the roaditi^^ oxistenoe upen the pliMima» it might be 

compared to one of thaw simple orgmisms which are met with iu stagnant water, and are called amcBijm.'*— 


HrxLSt. 
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J }. cuxkikgham’s report on oholbra. 


[iLiqpeiidix B 


Ova of entoxoA. 

of development. 

II, % 6, C„D.) 

Oil globdlei. 


Ai it is, in Cslcatts at all events, it appears almost hopeless to endeavour to lay down a 
da&iite Ime of demarcation between the oells which are w be i^rded as intrinsie to, and 
those wfaieb ore to he considered as extriosio to, the disease ; sudi a line at least as would g^ve 
any seonrity that no oells belonging to the one dass should ever be included wi^ those of thu 
other j smd certain, cases, such as some of those previously quoted, in yrhioh undoubted 
infusorial elements almost entirely replace other forms of odla, mmost suggest the possibility 
that this great development of cells may be a mere accident impendent on the nature of the 
transuding fluid, and not an essential part of the disease process at all. 

20!i. yi._ Mtscdoxaiirions Miouosoono nonias oOcasnaraixY oooosrino ik ohoiabaio 
D srBCTA. — Having now briefly enumerated what appear to he the more constant and char* 
acteristio miorosoopio features of ohqleraic dqeota as occurring in Calcutta, it only renuuns to 
mention a few of tiie stractores which occasionally and aoci(untally are to be met within them. 
As previously mentioned, there is naturally in the earlier dejecta of many oases a large amount 
1 . •j.-j 1 of debris of undigested food, remains of animal and vegetable 

tissues, muscular fibres, staroh cells and granules, spiral fibres, 
&». — (Plate II, fi^. 4, A, .C). In some oases crystals of 
nmmonio’pbosphate of magnesia are present, sometimes in such abundance os to form a very 

prominent feature. — (Plate 11, fig. 6, A.) ^ Crystals of a 
^ * difihrent nature, previously alluded to as possibly some form 

of blood crystal, are also sometimes to be detected. — (Plate 11^ fig. 6, B.) They ore of much' 
more frequent ooourrenoe than those of the ommonio'phbspbate, but never oocor in the same 
abundance as the latter oooasionally do. Ova of various forms of entozoa are also of 

frequent ocourrencs, especially ‘in native cases (Plate 11, 
fig. 6, A, B), as well as minute free worms in varioos sta^ 
Other eases show distinct evidence of the nee of impure drinking 
wafer, in the form of d^mids, Peiuutra, and other algoid 
cells embedded in the gelatinous Imsis oi the flocouli. — (Plate 
Oil globules are occasionally present, usually in the earlier dqjeota, and 
seldom in any great abandonee. As a general rule, however, 
they do not appear to be of common ooenrrenoe, ai^ many 
bodies which closely simulate them appear to me to be referable to a claw of cells resulting 
from processes of division in the commonly ooonrring infusoria, and specially in the Avksbaf 
processes which will be described in connection with observations on non-cboleraio dejecta, 
^ere are also oooasionally specimens of an Aearut, seemingly the Aearut farina, and its ova, in 

various stages of disintegration, — an occurrence whwh cwnot 
be wondered at, oonsidering the abundance of this animal, 
which is frequently to bo found in flour in Calcutta. 

203. As a summary of the genend oonolusions to which my observations have led me, 

it may he shortly stated that, 1«^, epithelinm in a reeognis- 
** ***' occurs only in a very small peroentage of oases; 

^ ‘ 2«d', red blood-corpnscles, although ooonrring more frequently 

ttiiyn recognisable epithelium, are absent in very many cases ; 8rd, the dioleraio fluids form a 
fevoraUe medium for the development of certain forms of Amaba and Monads, but these bodies 
are not peculiar to such fluids. 1 Iwve as yet, however, failed to find Monads, identical with 
those of the evaouations, in “th| drains,” &o.^ of Calcntta; and as the admtion of water 
almost invaiiahly oauses the destru^on of those present in the evaouations, it appears doubtful 
whether they do exist in the supposed profnsion in those looalities ; 4itA, there is no necessary special 
abundance of Fibriones or Baeteria in fresh oholeraio dqjecta, no excessive development of sucli 
bodies during the decomposition of these dqeotai and no evidence as yet of the fewsenoe pf auy 
peculiar form in them ; 5 ti , the oocurtenoe of distinct fungal elements is exceptional and acci- 
dental ; 6^, there appears, as a general rale, to be^ distinct owdenoe of the development of#a 
large Dumber of new cells or l^piastio masses within the intestiual canal, but, as we shall 
presently find, these bodies are not confined to cholera oases, although their abnndant p^noe 
is a constant and remarkable feature of^ such dejecta. 

204. Having now deseribed. tita diaracteristic feataros of oholeraio ^qjeofe;, it appears to 
he desirable that they should ^ compared with tiiose of the dq'eota of hsidtiijr and other non- 
choleraic conditions, in order to asoerfeio how fer, and in what vespeots, the two differ. 
With a view to feciUtate such comparison, 1 have compiled the accompanying table exhibiting 
the characters of 100 non-dholeraio dqjeeta, by ’moans of which ^ various proportions of 

oertain oIsmcs of bodies occurring in them may be compared 
^tb a oertain degree of aoonrapy with tiie proportums of 
* simidar bodies occurring in oholeraio snateriala. The minority 
of the speoimens were derived eithtor from persons in whom them was no intestinal affection, 
or from cases of simple .diarriuea, 2 were from slight coses of ^sentery, and fi fr»m cases of 
diarrhoea induoed by tbt use of purgatives. The first 36 speoimens Sfere obtained in Calentta; 
the reroaining 84 ill the sonth of India. This table does, not exaotly oorrespoitd with the 
former one, as the coltunns for rsd%lood-oorpuecles and tqnthelittm are omitted on aooonmt of 
the extreme infrequency of the ooeurrenee of either. When thpy did edpm, the feot is noted in 
the last column. . 
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Tahh (if Principal Miermpic daraclcrc, (tf Himkcal and alicr NoihCkbraic SvaenatioM. 



uimmsamkL cHAEicnrBBb, 


FhyiSoii ChMwiiii. 


1 Kotnot^ Lftrge amount of fluid md 

•canty yoMah ledlmont. 

2 M M. Qroeniib-yeUow, watery fluids 

with fkrothy aenm and 
, leant? Mdimant. . 
Two-thirdi grayinh ftflld, mm- 
third flocoulont ledimant, 
Sediment eontoialng much 
ohvhmi ttodifteited debrii. 
D II ... Dirty, brown flnid and loanty 

lediment. 

6 » ... Threc'flmrthi jnda gmenlah* 

yellow fluid ; lediimt white 
floecttleni 

7 II ... KqoaJ parte dirtv^brown fluid 

and largo gwitinouigi^ 
floeeuli; 4th itool paaied in 
oaie. 

8 II ... Fluid whitiihi watery, flocoutl 

•canty, large, yellowiih. and 
tending to float. 

9 Add ... Dirty greeniih watery fluid ; 

•adment eoante. abundant 
frothy loum j wd itool In 
* OOM. 

10 ,1 ... Thick bright«yellow fluid. 

with much evident oily 
matter above, and many 
^mente of nndlgoited 

U Faintly odd Finkiih<hrown muddy alUne ^ 


Nonsilsand 

AUWlMS. 

Vlbrienis and 

tad Ml, 


Very a^uAnt.,. 

None ' ... 

Onaortufo 

Very abundant 

Very abund- 


and aotive. 

ant 

Norn 

Veiy a1»indaat.M 

None 

A few ... 

Notnoted 

Very abund- 
nat 

Abundant... 

AbunAnt 

Ncme 

Abundant of 
both formi. ^ 

Very abuoAnt 
and of large 

Abundant... 


Oval and Cintlar 
muiOella. 


mao. 

l^ou , Very „ ... Vwyftw 

^ « largo and ae* 

tive. 

„ ... Notnotri ... Not noted... One 


dbnnd»tt^ active Veiyabond- A few 
ant. ' 


II ... Very abundant Abundant... None 
and active. 


Kone I*. Abundant 


12 Atflmtalfca- Greoniab-yrllow watery fluid, 

line, be- full of largo, very gdatl- 

coming noub floecuu. 

shortly af* 

terwarda 

noid. 

13 Acidibeoom* Dirty greenteb^yellow, watery A tea 

lug neutral fluid and lai^ gelatinoiM Am 


Very abundant Very abund- 
and active. .ailt 


13 Acidibeoom. Dirty greenl«b*yelIow, watery A tew larae Vwy abundant A few 
lug neutral fluid and lai^ gelatinoiM Amoto. andaotive. 

flocouUj 8tb in caie, sp, gr. 

1010. 

11 Keutrnl, be> Watery neehlih fluid and One cr two Scanty ... None 
coming al- yellowiiu gelatinotti floo* 

kalino. 

15 Alkaline, l>e. Pale brownlih witoiy fluid, Very abun* A iprinkling ... „ 

coftiingnott- and abundant pale bruwft< Ant. 

trul. lab floeottll 


A Bprinkling 


16 Faintly al* 

kaliue, bti« 
coming 
itroDgly • 
acid. 

17 Very acid.,, 
IH Alkaline ... 


19 Neutral ... 


20 Not noted... 


21 Neutral, be* 
coming 
faintly al- 
kaline. 


Wateiy brown fluid, and lean- 1 None 
. ty powdery ledime^t, 


Whitiihi opileioanti watery 
fluid; lodiroent Very loaiite. 
, Fluid watery, pale yellowiibi 
ip. gr. 1006; lediment bin- 
iih-wbitei very gelatihm 
Watery plhkiih fluid, with 
icinty lediment and large 
amount of paityteum. 
hle-grey water? fluid, wttti 
abttuAnt i^tment of ge- 
latinoiuigreyflocculi. 
^rown watery flui(l with 
dight lediment of yellim- 
bh powdery matter and 
imaUfloooQ&. 


... Abundant ... „ 

t 

A tew ... Abundant... 

.. Very abundant... None 

M c. A tew nreU 

nouimaii* 


Biiuivmo CuAiAcnai, &c. 


This oaie wai one of ilmple 
diaithcBa. ‘ 

Ditto; imell lonr and yenity. 
Full of fra^ente of un- 
digested yogetablo tiMoeao 
Simple diarrbcM. 


Produced by inlphate of mag* 
nesia. 

Ditto; the itill oval and oircnlar * 
celli were in masiei end 
marked with double outline. 

Simple diarrbcQo. The circu* 
lar cells indiitinet aud dim ; 
oil globules abnnAttt 

Ditto. Full of frogmonte of ve« 
getebletisiuoa. 

Ditto. Yeasty imelli abundant 
undigested tissues, and many 
oil globules. , 

Ditto, Oil gibbulee abundant 


These cells gave with acetio 
acid the normal reaction of 
white blood-culls. A scanty 
sprinkling of red blood'Oor* 
puteles was also present. 

Simple diarrhena ; smell yeasty ; 
tendency to froth; contained 
much starch. 


Produced by lulpbatc of mag- 
. nesia. 


Ditto ditto. Hakes struc- 
tureless. lo^ecular, and like 
the basis of cholem flakes. 

Produced sulphate of mag- 
nesia. The most of the efr- 
cubir ceils were molecular 
and lome emitted protru- 
sions. 

Produced by sulphate of 
magnesia. A sprinkling of 
crystals (pbosphatlc P) pro- 
' sentw 


None ... ^Inple diarrhoBa, 


A tew, iome Abte^aat 
them 

' anii ff'bW f 


.Minute ear- 
cinoui 
flakes. 
None 


Abundant 
A Iprinkling 
Abundant 


Ditto, Fall of epitho- 
Hum. 

The eelli very granular. As- 
carii ova abundant ttmple 
diarrhoM. 

Tho latter oetli with defioato 
outline 'and ihmuken oou- 
tenti. Sihiple diorrhom- 

The latter oelh gate with ooe* 
tic acid the normal reaction 
if white blood-oorpuMlaii* 
The oBie waa one of dyioii- 
tery with proton wate^ 
ite^ A tew rod hiood- 
oorpnckis deo present i 


D2 
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TaUe <jf XRenmj^ Qiamteri of JKerrieal and otkor Nm-Ckoktok J%«wa/to)ii,—ooiitinaed. 




* 

.... . 1 ■ 1 - , , II r 

V1CA06C0P1CAL CHARACTRBI. 


f 

Ko. 

lawttM. 

Ffajideat Obanoien* 

IVfUIOlU. 


■f 

Bivanmra Ciiuonaii AOi 






Fungal Calja 









uvai ana utreniav 
BtUl Calta. 






Ifooadaand 

Tibrlonea ia*d 






Amoibit. 

Baclerium. 





22 

Acid 

Dlrtv pale<voUow fluid with 
yellow oily layer on the anr- 
mce, and flill of nndiffeit- 

None 

Abundant 

None 

None 

Produced by eaitor oil in aame 





eaae aa No. 16* Oil globulei 
very abundant. 



cd food. 







23 

Not notod... 

Hnk. yellowiah'brown fluid 

A few 

Abundant and ao* 
tivc. 

Very ahundimt 

II ♦». 

Abundant 

Simple diarrhflea* 


24 

1 

1 

J 

1 

One or two 

II »“ 

One or two ... 

Ditto. 


-• 

acid. 



and active. 





25 

Fftititly olko- 

Send-flnid 

Abundant, 

Abundant •«. 


Aapriukitng ... 

Contained the naniil debria com^ 


line. 


active. A 



tt(Op in healthy evacuationa. 




few kTfg6 







Nentrnl ... 


» encyated 
Am9ba» 






26 

Formed 

Nono 

Aiprlnkling ... 

II .11 

A few 

Ditto 

ditto. 

27 

tf 

II *«• 





Ditto 

ditto. 

28 

Faintly acid 

It ... 

II M. 


« 

One or twp ... 

Ditto 

ditto. 

20 

Faintly alka* 

II ••• 

A few ... 

II M. 

II 

iA few 

Ditto 

ditto. 

30 

Naiitnil ... 

II *»• 

One or two 

II ... 


None M. 

Ditto 

ditto. 

81 

Faintly acid 

II 

None 



Quo or two ... 

Ditto 

ditto. 

83 

Nentrnl ... 

» Ml 

11 M. 



A frw 

Ditto 

ditto. 

83 

Faintly acid 

II .M 

If ••• 

I| ... 


A mere trace ... 

Ditto 

ditto. 

84 

It ••• 

11 * •" 

II ... 

M IM 

II M. 

A aprinkllng ... 

Ditto 

ditto. 

85 

Acid 

II ••• 

One ... 




Ditto 

ditto. 

86 

>1 


None 




Ditto 

ditto. 

87 

Faintly acid 


One 


rr 

11 

Ditto 

ditto. 

88 

Neutral ... 

Unformed 

A aprlnklinff 

$f '' ••• 

II ... 

ii ... 

Ditto 

ditto. 

39 

II It. 

Formed ... 

None ... 




Ditto 

ditto. 

40 

Aeid,becoTn- 

ii ••• 

Afeur..4fn0i5« 



One or two ... 

Ditto 

ditto. 


inir non- 


at flni atill, 







tr^ 

Faintly acid 


afterwarda 
beginning 
to crawl. 






41 

n ... 

None M. 

II •*. 

II ... 

A few 

The few calla preaent very dim» 

42 







Debria na uaual. 

11 •<< 

It ••• 

ij ^ III 

t| M. 


A mere trace ... 

Ditto 

ditto. 

48 

Neutral ... 

n 

if ... 

II ••• 


A very few ... 
Only i'cella via!' 

Ditto 

ditto. 

44 

Acid 

f, 

II 

II »M 

It ... 

Ditto 

ditto. 

45 

iu ••• 

n 

II M. 

II M. 

It ... 

Theae cella with double outline* 

46 






ble. 

Debria an uaual. 

ti •*. 

i| 

II *M 

II ... 

II ... 

A few 

Coiitalna the uaual di'bria. 

47 

II 

It 

II 

'4 

II ... 

II ... 

11 

Ditto 

ditto. 

48 

II ••• 

II ••• 

„ ... 

II ... 



Ditto 

ditto. 

49 

Not noted.., 

II ••• 

One 

II ... 

II ' 

11 **• 

Ditto 

ditto. 

60 

Acid 

If «•' 

None 

II 

! II 

11 >>■ 

Ditto 

ditto. ^ 

61 

ft ••• 

Hotnl-ilttid ' 

One or two 

II 



Ditto 

ditto. 

53 

Alkaline ... 

Fluid 

A few ... 

II 

II M.' 

» 

Ditto 

ditto. 

53 

Faintly acid 

Stunl-fluid 

Onoaeen ... 

M 

II ... 

Ameretracp ... 

Ditto 

ditto. 

54 

1* 

Formed 

Nono 

ft ... 

II ... 

II 

Ditto 

ditto. 

66 

ji 

II 

II ••• 

It 

II ... 

A few 

Tbo few cella preaent very dim* 


Very ftintly 
acid, uika< 






Debria aa uaual. 


56 

Fluid 

Numcroui,,. 

Abundant 

II 

Abundant 

Ditto 

ditto. 

67 

line on 
rtrjrhig. 

A 







Acid 

M 

None 

A iprlnkllng ... 

M .** 

A few * 

Ditto 

ditto. 

58 

tf !>• 

II 

II 

II ... 

II . • . 

II ... 

Ditto . 

ditto. 

69 

iNcutrnl ... 

a«,niii-fluid 

NumeroM...i 

Very abundant... 

II 

Numerona 

Ditto 

ditto. 

60 

Acid 

Formed 

None 

A aprinklinfif ... 

» 

A few 

Ditto 

ditto. 

61 

II 

Sonii‘flui(l 

Twoaoen ... 

II 

II M • 

A truce 

Ditto 

ditto. 

63 

II 

Formed 

None 

II 

II 

n 

Ditto 

ditto. 

68 

li 

11 ••• 

II ... 

II 

II 


Ditto- 

ditto. 

64 


8proi*fluld 

A few 

Very abundant 

II •>. 

A 

IXtto 

ditto. 

65 




and active. 




.1 

Formed 

One or two 

Aaprinkling ... 

II 

Nona M. 

Ditto 

ditto. 

66 

.. 

II ••• 

None 

II ».» 

II 

A fbw M. 

Ditto 

ditto. 

67 

»» 

flemi-fluld 

II ... 

II ... 

II .<• 

II M. 

Ditto 

ditto* 

68 

11 

M .1. 

II •*. 

w 

II ... 

One or two 

Ditto 

ditto. 

69 

II 

II Ml 

II M. 

II 

II ... 

Nono 

Ditto 

ditto. 

70 

M .1. 

Formed 

II 

M .*• 

II 

II M. 

Ditto 

ditto. 

71 

II .1. 

Fluid 

M 

Very abundant 

II 

II ... 

Ditto 

ditto. 

72 



f 

n 

and active. 

* 




II 

Formed ...f 

Aaprinkliug .... 

II ... 

11 

Ditto . 

ditto. 

78 

It ... 

Semi'fluid 

II 

fi **• 

II M. 

One or two ... 

Ditto 

ditto. 

74 

• 1 

Formed ' ... 

II M. 

II Ml 

M ... 

12 

Ditto 

ditto. 

76 

II ••• 

Fluid 

II M. 

n 

II ... 

Nono 

' Ditto 

ditto. 
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■«r 



mcnocicoFicAL cHAKAcreas. 




No. 

Bcaotiott. 

Fhjgieil Chimoten. 

1 IVfVlOClA* 

Fungal Calls. 

t 

Oval aud Cin^ulor 
Still CellB. 

' RxifaiKnra CHiLttAOTBiii, An. 



.. . ’ i 

Momdi aad 
Amtoba. 

Vibrioneeinii 

Utcterlttm. 



76 

Acid , ... 

Seini-floid 

Nose 

Aiprinktiug ... 

None ' ... 

A few 

The few cells present, very dim. 
Debris as usual. 

77 

II .<< 

Formed 


M 

II ... 

Olio or two 

Ditto 

ditto. 

78 

»■ 



l| 

II 

A few 

Ditto 

ditto. 

79 

II 

Fluid i.. 

M 

It 

II 

II 

Ditto ‘ 

ditto. 

80 

II 

Formed 

II ••• 

M • •!» 

II ... 

A very few 

Dittc^ 

ditto. 

81 

II 

tei’fluitl 

M • *•« 

w ... 

II ... 

None 

Simple diarrhma. 

Ditto. 

82 

] 

11 ... 

tl 

II ••• 

II 

II 

One or two 

The few colls present bad a disv 
tinct double outline. Debris 
as usual. 

83 

II 

Fluid 

II t.. 

II ... 

II ... 

Nono 

Simple (liurrboiA. 

Ditto. 

84 

.1 

Formed 


II ••• 

II ... 

>1 

Ditto 

ditto. 

85 

Neutral ... 

Semi'tiuid 

II 

Very aBundant 
and Active. . 

II ••• 

One or two 

Ditto 

ditto. 

86 

Add 

Formed 

It ... 

AHprinklinjf ... 

ii ... 

None 

Ditto 

ditto. 

87 

II ••• 

II ... 

1' 

Very abundant 
aud Active. 

1 

II 

II ... 

Ditto 

ditto. 

HH 

11 ... 

n .<• 

ft 

II ... 

I* ... 

ii 

Ditto 

ditto. 

89 

Alknlnio ... 

II I . 

Fluid’ 

ft 

A epriitklioa ... 

II 


Ditto 

ditto. 

90 

Add 

* 11 ... 

Very abundant 
and Active. 

II .. 

II ... 

Ditto 

ditto. 

91 

Alkaline ... 

Senii’Suid 

•1 

A fipriiikliug ... 

II ... 

A few 

DitU) 

ditto. 

92 

Acid 

Fluid 

fl 

Very abundant 
and active. 

II 

None 

Ditto 

ditU;. 

93 

Nentnd ... 

II 

in 

II 

II ... 

ff ssv 

‘ Ditto 

ditto. 

94 

II ... 

Seml'fluld 

II ... 

A sprinkling ... 

ft 

$$ 

Ditto 

ditto. 

95 

Add 

Formed 

1* ••• 

'll 



Ditto 

ditto. 

m 

II •«< 

II 

II ... 

11 

II 

A few 

Ditto 

ditto. 

97 

Noutrul ... 

II ... 

11 .M 

V'eiy abundant 
and aclavo. 

II 

None 

Ditto 

ditto. 

98 

II 

8emi -fluid 

ft 

II ... 

II ... 

It .<> 

Ditto 

ditto. 

99 1 

Acid 

Formed 

• 1 

II 1 • • • 

II 

If 

Ditto 

ditto. 

100 : 


Fluid 


Very abundant 
and nctivoi 

♦I 

II 

Ditto 

ditto. 


205. I.-— Reaction of non-phourato DEJECrA.— The teaolion of the inateriul in Ihp 
100 cases tabulated was as follows 


IlBACTlOy OP UE^ECTi. 

No. 

Acid •< ... 

62 1 

„ bccomingnontral on drying... 

2 

„ „ alkaline on drying... 

1 

Neutral ... 

13 1 

„ becOTJiing alkaline on drying 


Alkaline 

6 

„ becoming neutral on drying ... 

1 

„ „ acid on drying 


Not noted 

11 1 

, Total 

100 1 


Tlie decrees of the acidity in the prevm’litjg reaction varied extremely, being in some coses so 
slight as to he hardly perceptible, and in others very strongly marked. 

200. II.— Physical ohajuctbrs.— The physical characters were natnmlly very different 
according to the nature of the case from which the material was derived^ ranging from those 
of normal healthy dejecta to those of a watery fluid with hardly a trace of sediment. The 
most important point to be noted, as we shall subsequently And in the details of cases of 
diarrhma induceu by large doses of sulphate of magnesia, is that simple artifloially induced 
diarrhoea may cause the evacuations to assume general characters, precisely similar to those of 

cholera without inducing a single characteristic choleraic 
m djjecto rf diaw^a symptom. Such dejecta frequently occur with a colorless or 

a c larao ra o ioac o c pale-grcy fluid, and a sediment composed of white or pale 

yellowish, gelatinous flocculi, rapidly and completely subsidont, and are absolutely indistin-* 
guishablo in outward appearance, at least from those which are characteristic of cholera. To 
such u degree is ihis the case, that on several occasions 1 hnve known medical men with a large 
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cxperienoe of cholera caecs unheeitatingly pronounce each material choloraiCf and only with 
diffioulty convinced that this was really not its nature. . «* » f\ 

207. III.— Micttoscopicat chaeactbbs : 1, Infiisomaj A, Monads and On 

reference to the table it will be seen that monads or Ameeba, or both, were present in 20 ot the 
cases tabulated, These 28 coses all occurred in Calcutta. The fact that none were found in the 
materials examined in the south of India may, no doubt, be in due to want of those 
means and appUanoes fadilitating thorough examination in Calcutto, but at the same time thwe 
bodies certainly apiwar to be less common as an accompaniment of diarrhasa there than in the 
latter place. In Calcutta they occurred in 42*42 per cent, of the cases examii^. In 6 c^s 
they wore present in abundance, in the remaining 22 in small nnmters, those detected ranging 
from one to a scanty sprinkling. , 

208. The reaction of the materials in which they ocoonied, together with a general 

statement regarding the numbers detected in each instance, is 
^ UeacUon of infliiorisl dejecta. following table 

llUiCTIOlf. NuMBKB of ISnJSOBIA. 


1, Acid 


2 . Acid, booominf; neutraU 
oti drying ... ...( 

3 a Acid, bet'oiiuug alkaline *> 
on drying... ... i 

4 . Keutral ... ... ^ 

6 . Neutral, becoming alka* j 
liue on drying ...I 

6 . Alkaline [ 

7 . Alkaline, becoming neu-l 

tral oil drying ...f 

8 . Alkaliiic. becoming acid ■) 

on drying,,. ... jl 


9. Not noted 


One or two. 

One. 

One. 

One or two. 

One. 

Two. 

A Hprinkling.^ 
One or two. ' * 
A Hprinkling. 

A 8pvlnk^mg^ 

Abundant. 

One or two. 

A sprinkling. 
Abundant. 

One or two. 

A e)jrinkliDg. 

A Hpritikliug. 
Abundant. 

A sprinkling* 

A sprinkling. 

Very abundant. 
Two. 

One or two. 

A sprinkling. 

Abundant. 

Abun^nt. 

A sprinkling. 
One. 


Of the 22 specimens in which the reaction was noted, there were 9 either acid or tonding^ to 
become so on drying, and 18 neutral, alkaline, or tending to become so. Of the 9 belonging 
to the fomer class, only 1 showed more than one or two specimens of monads or Annehre, 
while of the 13 of the latter class, 11 showed more than one or two, and 4 showed an abund- . 
anee. These c aws are too tew to found definite conclusions on, still they appear to indicate 

the existence of a connection between an alkaline condition of 
Appsnint oon»«!tlon of alk»rmltjr of .ivacuations and the development of certain infnsoria in 
modium snd development of inftuons. heritor see, in ooDsidenng those cases 

in which fungal formed a prominent characteristic, that the latter cells seldom co*exist 
with the former, but rather apiiear to take their place in acid media. This substitution of 
fungal for infusorial cells maybe due either to the medium originally being of an acid nature, 
or to some other cause favoring the development of the former class of Mies, and resnlting 
in the induction of acidity dependent -on that ‘development. In the first casa the infusoria 
must he supposed never to be largeljr developed, that is, if it be true that acidity of the 
medium is unfavotehlo for thcroj while in the s«»Bond case they may or may not be largely 
developed at first, but if largely developed, are subsequently worsted in the “ struggle for 

(xistenco. gg l.ere the reenlt of large doses of sulphate of magnesii^ and in 

3 of these the infiisorial edls were abundant, t. e., in 
Half the cMM in wbieli taftMori, one>half of all the speeimciiB in wMch they were present 
were Abundant, the rwult of saline pwv jy naajhers, the medium was the result of a saline 
' pu^Sve. 

210. The followhig notes regarding certain of the oases in which infnaoria appeared 
„ i.- , .1 j 1 . here subjoined in order to feoilitato the oomparison of 

^ them with similar ohokraio oases previously given. 
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Case I, No. 14, of the Tadib. — ^T he ]pationt from whom the materialB of No. 14 of tlie lable were <li‘rivwl 

reatiinnsr active pur^tion waa troated fwely with suJphate of ma^^atsifi 
lutnit ve case. with the followinff reaulte At (» a. m. ok. 1. of the Halt was mliAmis- 

tered. Between the hours of 0 and 0 a. M. the patient pacsed two wahiry evaouations, woijifliinf? lbs. (5. 

At 9 A. M. he weij^hed lbs. 12(). Between 9 and 10 a. m. he was twice purged. At 10 a. m, Iu* took drs. 4 inovi* 
of the salt. At 1 p. ir. he weighed 1^. 118. Between 1 and 4 p. M, he was again twice purgi^l ; at the latiiT hour 
* ^ . ho weighed lbs. 117 ok. 4. Tho patient while uiuler this treatment was 

Low of w«i|rht oflbs. 2 oa. la iu 7 hours, ^ rather faint, blit ba(i no choleraic symptoms. 

No. 14 of the table was ibo 6th evacuation in the case. It consisted of a dark-greenish wateiy' fluid, and a 
sediment of large, gnienish-yellow' gelatinous llooculi. ^Wie reaction was neutral or very faintly acid, heccuning 
faintly alkaline on drying. Tlie fluid contained a sprinkling of minute Bcuiivria and one or two small active 
fifircommuid'H. 

The ii(K‘culi were ooraposed of a molecular, structureless, golaiinous material similar to that forming the basis 
of the choleraic flocculi. 

flM Evacuation qf the mmb fane . — Tliis consisted of a watery, pale-yellowish fluid, with a scanty sedi* 
meni of rapidly and completely subsident fUicouli of iHmsiderablo size and whitish colour. The ix>iu;(.ion of the 
fluid was neutral, becoming sfrongly alkaline as the paper dried. The fluid contained a sprinkling of Jiaeieria 
and num(*roiiH active cercomumiU and Arnwh/St the majority of the hitter of smadl si/e, some lying at rest, others 
emitting proirusions, and others crawling freely from held to field.-- (Plate VI, fig. fl.) The thnunili consisted of 

....... Qie usual molecular gelatinous biisis in which ivere numerous Amoahte, 

rim-ull rimilar U> tbo» of cbolndo Iu mmo placCH so 

many of the latter cells were present as to furnish ap|>earances cxactily similar to those of the common cludomio 
materials. 

They showed all the varieties of aspect os to shading, outline, Ac., previously described in regard t/> the cells 
ill choleraic material8,^und here also it was seen to Is* iraiHissible to distinguish cells which subseijiieiitly pTov(Hl 
lljomHelvefi capable of free progression, from those either not observed to move at all, or merely altering form and 
emitting jirotriisions. Ir. one rir two places wore specimens of the ** macraconidial cliains’* oixuirring iu choleraic 
media, and probably due, as before cueiitioued, to processes of division in the Ammba . — (Plate VI, lig. G, A.) 

Case II, No. 16, of tub Tablb.— T his case f« 8 fhat of a man (o whom it had been found noecB.sary to 

administer a continued coarse of purgjitives. The evacuation No. 36 
lllnBimilvc ciwc. which was passed at. the close of a period of three days, in each 

of which ho had taken o/. 1 of sulphate of magnesia three itmes a day. At the time at which it was passed he 

had be(?n freijuimtly juirged. and as he wjis not looking well, was breatli- 
Sytuptoms matortol No. 15 ing rapidly', and ooinplametl of pains in his lower extremities, the odinin- 

■ istratioii of tlie drug was stoj)pi'a and opium and acid given in its place. 

The evaeuxation consisted of a pale brownish, wat^^ry fluid, and an abundant sediment of pale brownish llmumli. 

The reaction of the fluid was, when first applied to the paper, laintly alkaline, and became neutral cm drying. 
The fluid contained a scanty siiriukling of active Bacteria, The flocnmli were composed of gelatinous molecular 

mat icr, with iiuincrous jiartieles of undigested food, and large iiumbers of 
A buildout cryiUiB. crysUls of various si/es of the ammonio-phosphate of magnesia. 

Throughout botli fluid and flooculi were swarms of active cercomonads of the second variety. {Vide page 188). 

There were also cotisiderable numbers of circular cells like those of choleraic oviumaiions. Some of these 
were intensify refractive and with hard, sharply detined outlines ; others were molecular, soflly shaded, and con- 
tained several granules ; some were free, others embedded in the molecular maiUT of the floccnii : some 
still ami others omitting delicate protrusions. The patient had evidently Iwcn drinking water containing 
organic, iinjmrities, as several fresh donmidn and other algoid cells wore embedded in the Hiibstanct^ of the flocculi. 
.The fluid uiipcored rapidly to undergo some change, rendering it an uniavoniblc medium for the cercomonads, 
, ‘ , , wi the latter speedily lost their mstivity and distinetness, so that at the 

Msdiom continued minutes from the commencement of tlie observation frw 

remained iu activity, and those were feeble in movement and dim in 
outline. At the close of 75 minutes not an active <«11 was to be seen, many had totally di.<»integmted and 
disappeared, and the fluid coutained nothing but dim circular and oval cells, with irregular molecular }mtches and 
delicat-e rings. 

The patient continued to comnlain of uneasiness, burning pain in the epigastiium and pains in the limbs, 
but ttfb'r the administration of a Jose of opiutii and acid passed no more evaeuaiions until the morning of tho 
next day. Tlie luateriala oomposing the dejeiita at tliat time were precisely similar tti those of the previous day. 
There was the same fluid, floccnii, and active and still cidls. The number of cercomonads present was very great, 

. , , ^ l(K) to 120 active siMsumens being present in some fiidds. The adiiiinis- 

Ijlrem. .tmnduioo of Mtfv. .»«»».«»<.. an.l on U.e lollowiiiK dft.V all 

purging hutl oeaBed and the patient wuh apparently quite well, having lost the pain, in the cpigaatrium and 
limbs as well as the peculiar respiration. 

Obstinate constipation now recurred, and afl^r the lapse of several days castor-oil was adniinistered, it ap- 


A buildout ciyiUlH. 


Medium nnfiovoTable to the oontinued 
Ktivitj of tb« infuHuria. 


fluid, with a yellow oily laj^er on the surface, and contained nuinbi»rs of 
jx^jectfciirodueed bTOHBtor-oll totally diffor- floating and suspended particles of various si/os. The reaction was acid, 
nesiir’iu microscope showed the presence of abundant active iiacifeWa, with 

quantities of the uudigi,^sted debris of food and oil globules of various 
siKoa, but failed to show any iierconwnads, circular cells or crystals like those of the former materials. 

Case III, No, 26, of the Table. — ^The evacuation No. 25 was one which ocourrFd durinff the courso of 
a slight attack of simple diarrhoea. Beyond the diarrhoea and the presence of slight griping pains, tho patient 

complained of nothing. Tho inat/crial was coiuiiosed of a thick brownish, 
Illusiratlve cAte. Bomi-fluid mass, giving an alkaline reaction. When examined micros<;opi- 

cally with tho addition of a little water, it showed the usual debris and Bacteria common in nonnal evacuations, 
a plentiful sprinkling of dim circular and oval cells, and one or two laiycr enovstiHl bodies similar to those figured.— 
(Pbte VI» fig. 1, A.) When a little fn^shly boiled and filtered alkaline fluid from a cliolera evacuation was sub- 
stituted for the water in the first specimou, similar cells were again seen in abundance, but very much bright4»r 
and mort* distinctly defined, ^mo of them were circular, some oval ; some were of the common molecular and 
granular character, others sbarjily defined and showing a distinct double outline. Some of the cells, both 
oval and ciwular, moved freely tlirough the iluid by means of delicate flogella, and one or two of the larger, 
encysted cells protrusions or moved in an ommboid fashiou from place to plaa\— (Plate VI, fig. 1, B.) 



208 


3)K. B. Cunningham’s luoroiiT on cholera. 


[ Appendix B 


Case IV, No. of the Tabik.—TIiw material was derived IVftni a case of simple diarrlitBo,. It 
coiisiHtud of a iimsH uL' eoft, brown, seini-fliud feculent matter of a neutral reaction. It coriiainefl the usual debris, 

&c., ebaraeteristic of normal dejwda, A scanty sprinkling of ova) and 
IlluKtratjvB cone. circular cell* and a few lar^m were present.— (Plate VI, %. 1.) 

Few of any form were mdivo nt first, but ofter they had l^n for a abort time in contact witb tlie alkaline fluid 
of a choleraic evacuation treated as in case 111, many of them became very active, tlio oval and circular cells 

swirnininff freely about, and the Ammhai losinjf their double outline, emit- 
Kir«^ of jCkiiiiw activity tini? prot-rtisioiis. and crawling from place te place. When the medium 

was rendered acid, all movement coasod, and Uie oeHs became motioulesH 
and dim. 

Cask V, No. 40, op the Table.— This material was derived from a sb'ght cose of simple diarrbma. The 
ovmiualion consisied of a thick brown fluid. The reaction was, when first 
uMtrs ivo cue. aj)plied, faintly acid, and became nonlral as tbo paper dried. Examina- 

tion of the material alone and mixed with choleraic fluid gave similar r^ults. In both oases the normal debris, 
Ac., of liciillby'wwuationa was abundant. There was a vety scanty sprinkling of oval and circular mrcomwiads. 
In the majority of fields none could be detected, in a corlain number there were one or two, and in one at the 
lower part of one preparation as many us 8 active cells were observed. There were also a few encysted and 
moving Amwbtv prtuent.— (Plate VI, fig, 1. ) 

Sill. The above CttscH may Bcrve to indicate that the dejecta of cases of diarrhoea may 
present almost every microscopic feature characterizing' those 
Alttiost every microscopic ftmture of p cholera. They show at all events tlmt flocculi with agfela- 

of diimlxeu, tiuoiiH basis and containing: distinct nilusonul and amcnboid 

cells are not peculiar to cholera. 

212, While, however, the prcHence of these infusoria is not confined to choleraic dejecta, a 
comparison of the two tables appears to indicate that such bodies are both of more frenuent oc- 
currence and of gTijater abundance in such dejecta than in those of health or of diarrhoea. 
The probability that an alkaline medium has a considerable influence in firomotin^ their multi- 
plication and development has been already sugg^cSted, and the facts noted in case No. 4 appear 
to Hupjiort this hypothesis ; for in this material the addition of alkaline choleraic fluid caused 
increased activity in the infusoria which wero.present, while acid entirely arrested all move- 
ment when added to the same fluid. That mere fluidity of the medium is not the essential 

element in securing ilieir presence appears to l>e demonstrated 
Miiro fluidity of tbo medium not Ly the latter fact, as well as by the efiects induced by the 
iniWnriu ^ **^***' ^ *** ^ addition of water, wliicb does not induce activity in those 

bodies wliiob are still, and which on the contrary, as a general 
rule, stills and frequently destroys those previously act ive. The same thing is indicated by 
those iiunieroufl cases of diarrhma in which there is a copious discharge of watery fluid with 
hardly any or no co-existent infusoria. The consideration of this point, as well as of others 
in regard to the occurrence of copious discharge of liuid from the intestiucs independent 
of any ollujt choleraic symptom, may be most conveniently deferred until the remaining facts 
in connection with the tabulated eases have been considered. 

2i;3. B. ViBiuoMKS AND lUmttiA. — Witb regard to the occurrence of these bodies, little 
need bo added to what was previously mentioned regarding their occurrence in choleraic media. 
As a general rule, in non-clioloraic dejecta, distinct Fibriones and Bacteria are present in a propor- 
tion increasing with the fluidity of the medium. Their number, as well as their activity, appears 

to be quite independent of the reaction of the medium, as they 
NnrnbeTiifti«Uctivit.y of ure to lie found indifferently in cases where it is strCngly 

lufidiuT* iiidepfudent of reaction of the ^ decidedly alkaline. Although 1 liey 

ajijiear to increase in proportion to incrtiased fluidity, ])oth 
Bacteria and true active Tihrmm are frequently present in the most normal dejecta. As com- 
jiarcd with choleraic materials, the dejecta of diaiTlima appear to be more frequently clmracter- 
isetl by an excessive development of BackriOf Vibrionea, ami the " Leptothrix chains” of Professor 
IJallicr, and the ix'siilts of the cultivation of non-cholcraic materials containing such elements 
Jiave been the development of all the forms of fungi charaeterisiug corresponding olioleraic 
cultivations ; so that in the first place there is evidence against any lesser proportion of such 
(•lemeutB being preseut, and in the second place against the iion-existeucc of any particular 
kind. . 

214. 2. Fungi.— In 11 cases of aiarrhma examined in Calcutta, the dejecta contained 
fungal cells, and in 8 of tlaese cases they were present in 
Cmiru of dinrrhuMi in which fungal cellx forming a characteristic feature in the evacuations, 

form.,) » decomposition 
outside the body, 7 of the cases the diarrheea was of spontaneous origin ; in one only, No. 6 
of the table, it was the result of sulphate of magnesia, and in none of them were there any symp- 
toms of cholera, The patients were all natives, and the dejecta were characterised by the 
))ri‘scnce of a large excess of undigested vegetable tissues in the sediment, and by the copiousness 
and wakry nature of the fluid portions. Tiie following arc the notes recorded regarding certain 
of these cases : — 


( ■AHB I, No. 12, OF TM Tabli.— The patiant was a prisoner in the Alipore Jail, suffering from an attack 
f of Hitn])1e diarrhioa, without tho nlightest symptoms of a choleraic nature. 

iiiuBtrative cMe. The material conristed of a dirty yellowisb wateiy fluid, full of laim\ 

Hi) fhoipraicHyinjrtonw. very gelatinous yellowish floconli, which were long in subsiding and ulti- 

matelv separated into two nearly equal portions, one of which formed a 
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looMe Rfidimont, while thft other floated to the surface. The reaction at first was alkalino, and in the coiitRe of a 
few hours beeamo acid. The nineil was faint and yeiwty, and then? waa a gradual disengagement of gas. wliieii 
tended to lonn a layer of froth on the surfivoe. The flmd was full of active liactcria and ** miervcoeonit cfdonies,” 
Buiall I ilmnnrg, and large lejdvthriit chuint*' In four s))oc;iniens which were examined only two momidii <rould be 
found, both of which wcw of the peculiar spothulatc form previously deseiibed. No other cells reseinbllng tluwi' 
which arc so abundant in choleraic evacuations were to seen. All throughout the fluid small circular cells of 
hard sharp onilinc and bright n^fi'aciion were abundant. They were cither solitarj^ or iu pairs and small 
masses, the latter geuei*ally composed of four closely aggregated cells. — (Plate VTI I, fig. 1, A.) Viewed in dw]) 
Kflbci of M-RKeufJ* on the oens. appiw-red to include a small granule. Acetic aerid i)rodiirod 

no cflect upon them, and iodine caused them to become of a vundyke- 
hrewn, passing into brown-madder. The fbccnili were, composed of a gelatinous molecular basis, full of vegetable 
tissues, — spiral fibres, cpidoniial eolls, hairs, empty or partially empty starch cdls, and an abundnnee of starch 
grains and molecules. KvcrywhoitJ there was a profusion of (tells similar <o those oi’ the fluid. They wore 
embedded in the gelatinous basis of the flmteuli, either scattered or aggregated into huge irr(‘guln.r masses. — 

(Plate VI ri, fig. 1, B.) The evacuation wJis set aside beneath a bell-gluss and oxamined at intervals. On tlu^ 

following day the reaction of the fluid was intensely acid. Energetic J ihrioncs were pn^seiit in increased numbcjrs, 
but the luatcrial appeared otherwise uiichang(Hl, save that the greuter numboi* ot the fliKtculi had runv subsided to 
ApTK'uraiioeo proBcutfd un the following d ay. bottom. Oil tbo iii^ii day niimcrous distinct white lungal patches 

were pri'sent on the surfiicc ot the flmd, which was of a strongly yeasty 
o(|our. The white* patehes were found to be composed Of masses of cells like ibosc origiimlly ]>resont,’ mingled 
with an abiindanoc; of distinct- yeast c(?lls. Tim colls were frequently assmiated in jiairs, yeast cells apparently Uk- 
ing origin from the circular cells (Piat(! VlII, fig. 2), wbih^ various degrees of tmnsitional forms inlermediab^ 
bel.wecn the two types were also prcsmit. The sediment showed the original rmissos of (jells from which, in 
Home inatanceK, dtdicak* oval cells could bo scon proj(?ctiiig and socmingly budding out. 

Case IT, No. 17, of the Table. — The jiatient was a priHoner in the Alipore Jail. The oviaenation coiiHisted 
lUuHtrudvo case. ^ wbitiHh, opaicHceut, watery fluid, ami a little sediimjnt composed 

of minute white flocculi. The reaction of tin* fluid was strongly mjid, 

Rtronff (Wddlty of the fluid. * itn sjK'cific gravity The fluid was full of short 

filaments, and contaiiuHl numerous yeast cells, solitary or in branched 
masseM. The llocxjuli coiiflisied of the usual geliitinons, molecular mucous basis with a few embedded yeast cells. 

Case III, No. 9, of tttk Table.— The patient was a prisoner in tbo Alipore Jail. Tbo evacuation (jonsisk'd 
llluiiirativu case. ** greenish wakry fluid, with sc,*inty sediment of gelatinous 

flocculi, an ahtiiidaui frothy scum, acid reaction and yeasty odour. The 
fluid contained an abundance of Bacteria t and ilicil(H:euH w'cre composed ot‘ the usual gelatinous basis in which 
Almudunooof ™dlK..trf v«K«Ubl« lta.«w. «« ahun()ano« of i,iidiKi>gte.l v<ff«taWc tihSueH wm omUedded loRotbor 

With masses of fungoid cellules, full sized yeast cells, and numerous oil* 
globules. This evacuation was the third passed in the progi'oss of the (uise. and the three subsequent to it rotaimjd 
the same (jharnctijrs. On the following day they wore covered by continuous, dense, surfacx* layers of n white 
color, which here and theri^ showed distiiietlv mouldy patches. These i)alch(*s were found to consist of dense 
thickets of brilliant, colorless, erect jointed filaments, arising from a feli of the same makrial. Examined 
,, , ^ under a biglier power, tbeso were found to presimt tiic cbaracters of 

cvi* opiMont 0 KM. Olditm Lactis^ (consisting of scantily joinksi filaments brauchc(l and 

bearing strings of greater or less extent of long oval cells. — (Plate VIII, fig. 3.) 

C.isE IV, No. 1.0, OF THE Table. — The patient, w'as a native prisomT in the Prosidimey Jail, lie was ad- 
mitted into Hospital sufloringfinm vomiting and diarrluua, but showed 
llluBtral vi: ORM. choleraic sympkmis. TIkj evacuation was eomposexl of a thick, 

bright, yellow liquid which (jould be seen, ev(!n by the naked eye, to bo (jrowded with oil globules towards the sui - 
fiww. It coiilAiue(i almudani fragments of undigesk'd food, and showed no kmdency to separak* into distinct 
hivers of fluid and BC(liment. The reaction was dt'cidedlv and iMirmanently mud, and the fluid felt an oily staiti on 


lUuHtruttvc cafiL*. 


RtroDfr (uddlty of ibe fluid. 


llluttiratiTO cane. 


illiiBtraltvt! CRIB. 


layers of fluid and sediment. The reaction was dt'cidedly and p(irmaTiently mud, and the fluid lelt an oily staiti on 

the paper. The fluid Vns full of extremely eu(*rgctui i/ockriu, portions 
Abundant oii-griobuicM. vegetable tissues, and ojl-globulcs of various sizes. Mingled 

w ith tlujw* were masses of fungoid cellules and distinct yea»t ca'IIs. 

Case V, No. 7, of the Table.— Tlio patmnt was a prisoner in the Alipore Jail. The evacuation, tin* 4 Mi 
• iu the case, consisUid of almut equal parts of (lii*ty browniKb watery 

Illustrative ouso. fluid, and large, )(s>so gelatinous greyish-yellow fl(M*culi. Fully half of 

the latter floated on the surface, and Iho remainder continued susjiended iu tho fluid, showing no tendency to form 
n dihiincit Hcdimoiit. Tlio smell wob oflensive ami putrefarjtive, but , had none of the chaviickristies of that of 
normal choleraic dejecta. The fluid was every where full of largo active Jineierui and Vihrioncu. Tiie flakes were 
, also crowded with Biiuilav htalioN mingled tvilli frugnumts of vegetable 

Abtiudont undlg4Mtcd vegoUblo t mucs. tissue, oil-globules, and fungoid cellules, Ouc or two smiUi flocculi w(*r(j 

found, it^hich roacmblcd those of cholera in soim* degree, in wliieh there wore a coriiiin number of indistinct 
circular iMills. On the following day about onc-thml of the flocculi floakd on the Hiirfacc, tlie huicll was yeasty, 
and tho reaction stnmgly acid. Microscopic oxamination shovw’d nummmis (list inci y(‘flst cells, and forms in- 
termediate between these and the cellules of tho previous day, which weroalso jiresont in large quantities. 

Case VI, No. 13, of the Table, — T he patient was a nat^o suftcring irom obstinate constipation and 

symptoms of mania. He was tivoied with large doses of sulphate of 
llJwgt»tlv(‘ case. magnesia. Tliese cansiMl veiy free juirging.^ He rfever had the slightest 

Faintinir wiiboufc any oholonUo symptema choleraic symiiioms, hut on one occasion fainted, apnarcntly duo to the 

large amount of fluid which was very rapidly drained off in tJic evacua- 
tions. Tlio troatanont had the desired cflecd. of curing both the constipation and t he mapia, and afforded oxcollcnt 
opportunities for the observation of the malorials of evacuations caused by the action of saline purgatives. 

No. 13 was the ev^acuation caused by tho treatment. It consisted of a diriy gre^dsh-yellow watery fluid, 
with an abundant sediment of large gelatinous tbxrculi, and a certain amount of similar material floating on 
the surface. Fragments of undigested food, rice grains, Ac., were mingled with the flocculi. The reaction of the 
fluid w^os d(*cid(jdly acid, becoming neutral on drjnng j ite specific gravity was 1030; it had a tendency to frothing 
an<l its smell was oflensive. The fluid was full ot Bacteria and largi? uctivi) and still ll^hrionee. In numerous 


A frw yeaet veils pit>ii«mt in the Sib ericu- 
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there were lai^e masses of Zooghra. Both iu fluid and flocculi there 
Wi'iv » few yeast cells, solitary or in masses. 
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The 9tli, 10th» and llih dejecta were RubaequenUy examined. They cloaely resembled one another in charac* 
tore, so that otie description will serve for all of thorn. All throe cloimy roMonibled choleraic dejecta in ap}>ear- 
ance. They consisted of a ^enish*grey watery Auid with an abundant st^meni of larp^e gelatinous white ilocculi. 
Those were at first entirely subsidont, but shoHly aiterwards some of them showed a tenoenoy to fioat upwards. 
The reaction was very faintly alkaline, becoinin|r neutral. The fiuid contained a sprinkling of slender Baciirria 
and Vilrwnea. The'fiakes (xmsisted of the usud gelatinous molecular basis, in many places covered with brownish 
granules, and in others full of the filaments of Lepioihriat and an abundance of yeast cells, scattered or in irregular 

masses (Plate VIII, fig. 4). In other places they contained nutnerous small 
Yeast cells sbunAant in the oth, 10th, and indistinct oval cells, quite uuliko the sliarply defined briiflttl v TOfmetive 


defined briglttly refractive 


cells fimnd in choleraic fiocculi. ^ The granular matter of the fiakes was 
not duo to starch, and was oolored bright yellow on the addition of iodine. These evacuations Bubsoquontly 
became intensely acid, and wore after a fbw days covered by dense white layers of yeast cells. 

215. Cultivation of the fungal patches, which appeared on the surface of these and 

„ . ... , similar cases, usually resulted in the development of abun- 

d^oete?^” common yellow Aspergillm, with occa- 

sionally a few heads of Penidlhum, That fungal cells should 
occasionally form a prominent feature in the evacuations of the diarrheea of natives is not 
to bo wondered at, as the great masses of vegetable tissues which constitute the ordinary 
„ n , native diet must, unless digested, afford an excellent nidus 

me“Zgny'^/*n.tiT 0 dovclopment of fun^l dementB swallowed alonjf 

with them, or in drinking water. That the ftmgi have any 
effect in originally inducing the diarrhma is very improbable, but that when in large quanti- 
ties, and undergoing rapid development, they may produce a certain amount of irritation and 
so tend to keep it up is quite possible, 

216. Before proceeding to the consideration of the remaining points in connection with 
non-choleraic dejecta, it may be remarked that certain of these coses of diarrhoea were chariic- 
terised by a very proluse and rapid discharge of watery fluid from the intestinal canal, and 
were yet entirely free of the slightest symptoms of cholera. So profuse was this discharge in 
Nos. 13 and 14 of the table as to cause syncope in the former, and a tendency towards it in the 
latter case. In the latter, as previously mentioned, the patient^s weight was diminished by lbs. 
2 oz. 12 in the course of 7 hours, due to the discharge of a watery fluid and of fiocculi similar 

to those of cholera ; and yet with the exception of a tendency 
AbumUmt dischorgo of watery fluid to syncope, there was no symptom of cholera present. This 

SSJS 1“» »f rgH o«»ot l* <« me™ .mptymg of «.e 

intestinal canal, os it occurred after the passage of lbs. 6 
of fluid dejecta, 

217. The fact that such profuse and'rapid discharge of fluid from the intestinal mucous 
membrane can occur without producing anjy of the special symptoms of cholera is of some 
injportance in connection with statements which are frequently advanced ascribing such symp- 
toms to the profuse discharge. Cases like the above rather tend to indicate that mere rapid 
discharge of fluid from the intestinal canal will induce symptoms similar to those following 
rapid discharge of fluid from the body in blood-letting, which has never been found to induce 
choleraic symptoms even in those cases ii\ which it leads to a fatal result. A difference is, 
however, said to exist in the conditions prevailing in the syncope of cholera, as compared with 

. , t. , the syncope induced by non-choleraic discharges of fluid, in 

A«um«l noa.«b.(«i.bon .u cholew. destruction of the opithcUum 

is asserted to prevent absorption of fluid from the intestinal canal. Why the mere disinte* 
gration and removal of the epithelium should prevent absorption is not very clear, if, us physio- 
logists tell us, “ the process of absorption by the blood-vessels is eflected by the operation of 
forces of a purely physical character, the chief of which arc embraced under the general term 
Osmosis.”* The destruction and removal of epithelium can only tend to increase the tenuity 
of the partition between the fluids in the intestine and the blood, and although the current of 
the latter is retarded, its viscidity is said to be increased, and ite hydrostatic pressure 'bn the 
walls of the vessels to bo diminished. That there really is no absorption of fluid in those cases 
where vomiting is not so excessive as to prevent the access of any fluid to be absorbed appears 
to be still uncertain, and even if the noa-absorption be admitted, it remains to be proved that 
it is dependent on the mere destruction and removal of epithelium. 

iil8. Numerous careful experiments regarding the development of fungi in materials 

of diarrhoea and normal dejecta showed all the forms occur- 

Boniluof cultivate* of noa-cholersw corresponding series of observations on cultivations 

^ ’ of choleraic mraia. The same forms of A^ergiUm and 

Penieillmm constantly recurred, and only in one single instance did any species appear which 
was not olwcrved in choleraic media. This was apparently a species of Daeilyfiam.-— (Plate 'VIII, 
flgs. &, 6.) It occurred in a cultivation contemporaneously with a crop of AMfergillm glancua , — 
(Plate 'VIII, fig. 6A.) To the naked eye it appeared in the form of dusty-brown patches 
scattered among the green masses of Mpergillut. The mycelium consisted of light<^brown, 


Curpentei’it "Principles oi' Human Pbjsiulogy,” Lundon, 1800, 
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closely septate, branched filaments, marked here and there throuf^hoiit their course liv ilila- 

tations and irroj^iilHr ag^re^pations of cells. From 
Cliara«tm« <)f T)actylitm (^) dflvelop- filaments, as well as from the masses of ifclls, numerous short , 

erect, brown, jointed threads arose, bearing at their iqiico.- 
clusters of lar*^e spores. These spores were fusilbrin, brown 
and septate, (the septa bein^f in general thren^ in number), and on germimition, ^ave ori^»-in to a 
^•olorlesB, jointed, mycelial filament from either of their extremities, Tlie general results of 
all the observations and experirnontH on non-choleraic dejwta which 1 have been able to 
carry out liiive, as statiid ]>revioiisly, shown not only that the sainii fungi are developed in 
sii(;h niateriiils as in clioloraie media, but that they mon* freipumtly (foutaiii distinct fungal 
elements, as oluiractcristie features of their original condition. 

319. ii. OvAnAND omcuLAii (jeuls. — C ells of an oval and circular form, agreeing in 

characU'rs with those which eonstitute such a constant and 
INa-contJiffc of eiiacs in wtiieh oviil important feature in the dejecta of cholera, were pn^sent in 

<»,u ot «» »«» h,™ i„ »i, 

these, however, were such ecus abundant, aii<l us lu two of 
tliem, which were slight cases of dysentery, they almost (‘.ntirely gave*, the normal r('a(;tion of* 
white blood-corpuscles with acetic acid, in only 5 per cent, were cells of a doubtful naliuv, 
like the majority of those of the cholera dejecta, present in large numbers. 

230. The following are the notes which were recorded regarding some of the stwen cases : — 

Case I, No. 11, of the Table. — The paiinnt was udmiiiod into tin* (jienenil Jbwpitnl IVnui mi 

llluRtrni.ivo<'nKp ulUujk of dysentery. The eviuMiation cdiisisteil of a snnil (|iiiMititv <>f 

• think, pinkiKli-browii, flliiny nnitter. Tlu* ivjwt inn was very liiinlly ju*id. 
On iniiTOHOOpio oxaminailon it was found to be coinposeil of a iliiid filled with «ol‘lly inoleinilfir eireiihir «'lls of 
«tri II. 1 1 .1 the ordinary size, imd aivini^ the usual reiution with aceliir aeid of whib* 

W..ll«blm.d.can.«.cl... W»od^or,..{.cU. Tbm W.W »1 ho a scanty si-rinkling of mt i-orpusclns 

prCKent.--(l*late TI, fig. 3 , C.) 

Cask 11, No. 21, of the Table. — The patient was admitted into the (Jenoral Hospital, and while under 

tivatniont was attaeked with profuKti watery ]»urgiMg. No. 21 was one 

uHiu VO cut, of thi'HO watery dejecta. It eonsisted of a hrown watery fluid, and a 

s«.‘auty Hedini(*nt. of yellowisli powdery nniUer and small lloeeuli. Tin' reaction of tin' thiid was nmitr.il. heeomiiig, 

as it dried, faintly alkaline. The fluid was full of flue i/uc/ma, t he majority of the partieles motionless. There, 
were also a few aotivo Cm^omomihi and one or two freely eniwliiigi /I Thi' iloirculi were composed in 
great, part of brown isli granular matter, and here and tbero showed t.he eolorless gidatinous basis of iionniil 
eholeruie floeeuli. 'Pile fluid eontaiiKHl numerous dim half-disintegrated cintnlar eells, some of wbieh slioweil 
dislinet uueloi ; and here and t.here throughout the floeeuli were large masses ot‘ soil, inolei'ular, eircular cells. 

„ I. , 1 . Tho.so uuuiscs closely resembled tlio.se eoinposed of while blo(Kl-(!<‘lls. 

tMNCii 0 w 11 e > <»ot coriMise e . fre(|ueiitly to be found UJ tlie blood of eases of snake-bite, and apparently 

really were formed of sue li eolls, or aoetie acid produced the usual rea^dion when applied to thi'in.— (Plate 11, 
tig. D.) ; there were also a lew red corptiseleH in the fluid and floeeuli. 

Cask 111, No. 0, of the Tajjlk.— T his evacuation was the re.sult of suh>bate of magnesia, li oon.si.sted 

of about tlnw parts of pale, greenish-yellow Iluid, and one of wbiiiKli 
lUuutrttt ve cuw*. floeculeiit Hcdimc’id. containing numenms partieles of undigested iViod. 'fhe 

fluid was full of large, active JUiurteria aud Vihriontfs, The floeeuli wore compos«‘d of the usual gelatinous b.i..sis, 
with miiuerouB ])ortions of undigested vegoiabie tissues and patches of fungoid eellules. Ju the iluid there 
wi'reoneor two active Ccrronwmds, with numerous frcisoTawliiig and here aiid t.hcrt^ throughout the 

fliSTuli were iiiasses of similar bodies and of eirenlar cells, thr et^Hs 
Circular colls tUo ««ndill«m of diHtine.t double oiitliiu*, and being appiirently the encyst ed 

' ’ condition of the Aifupha?, or. at all events, identieal in appcji niiuu* with 

the free crawling Amiha wbou they assumed that condition under observat ion. 

Case IV, N«>. 50, of the Table. — The patient w’as suflering from a sliglit attack of diarrliwa. The 

evacuation consisietl of a thie.k fluid of noniml fecuh'iit mutter. The 
Illustrative awe. fluid, when first applied, w^as of very faint iwid reaction, luroming, iw it 

<lricd on the paper, deeidedly alkaline. It contained the usual debri.s of normal feculent. iuatU*r, with an ahun- 
dunce ()f fljie, active .///ie/m 4 f. Crreoinotiadfi yvevi*. present in conskicrahle numbers, as many a.s twenty being 
jiresent in some fields. There were also a few large lying at I'est, oiwunitiing deliwile pnitrusionK, ;in 

an abundance of still, circular, refractive cells of various sizes. They showeil every dcgive of definition and 
, ^ ^ dimness, and ns many ns Ihirty speeimoim were present in some, licdds ; 

Circular cells of a irr*>ent*li hue, gome of them wore colorless, others of a greenish hu. ; some showed 

distinct double outlines ; some were solitary, and some in pairs, figures of «, and irregul.ar masses. 

thiSE V,Nu. 59, OF THE Table, — T he evacuation was coraiiosed oj^’ semi-fluid feculent matter of neutral remdioii. 

It contained the usual debris, aud a great abiimlancc of aedive Jinctcria. 
lIluMtratlvo case. Smsll, adivo Corromonads were present in largo uiimbcrt;,ap))ejiring more 

distinctlv and in greater activity after tin* medium had been for a short time diluted with freshly boiled alkaline 
fluid from a choleraic evncnation. Tbev continued in full vigor in this medium for upwards of four hours, but 
were at once rendered motioiile.ss and dim by the ndditioii of a little wa^er. There was also an abimdanee 
of circular, refractive colls, of various sizes, either Hcatterod or aggreguted inU% irregular masses and 


^ 221. The nature of the cells m these and similar eases is probably varioiis, a varying 

number of several distinct kinds beiii^ pre^AMlt, but as in 
Many of the circular cells probnhly many choleraic dejocta, a liir^c nniuboi* of them are apjiar- 
Aw to processes ot gommatiyo niulU- due to processes of multiplifid.ioii and solf-di visum in 

piiciiium of infusoria, and specially in the Ammhtv, so 1‘reipicntly 

associated with them. In some ea.ses, both choleraic and non -eholeruie, they present (Htrluin 
resemblances to oily Ljl ibules, Init while it is possible that fliey may contain some oily matter, 
tb(‘rc ai‘(i several reasons wliieli tend to show that they are not to be reg^arded as mere oil- 
f^lobulcs. 
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22SJ. The more important of these reaftons are as follows They tend to sink in ttn^ 

fluid and accumulate as a sediment, even when they are free, 
involved in the substance of the flocculi. Oil- 
, ® ' globules, when free, float upwards to the surface of the fluid 

and accumulate there (vide cases 10 and E2 previously quoted), %nd ^ — They almost invariably, 
rapidly, and completely disappear from the medium containing them, while oil-j^lobules show 
no such tendency. \rAy — They cannot be made to melt together by means of pressure and 
movement, as oil-globules can constantly be observed to do. 4^^.—- Acetic acid immediately 
r - M affects them, destroying their refraction aud distinctness at. 

Meet, of once, and ultimately reducing them in most cases te men* 

molecular flakes or delicate moluoular rings. The hard 
sharp outline of oil-globules is unaffected by the action of acetic acid. The acid does, however, 
occasionally render such globules temporarily very dark, and causes them to appear more or less 
granular and puckered. This effect was very manifest in those present in such abundance in 
No. 22 of the table. In them, however, it could be clearly demonstrated to be due to an involu- 
tion of innumerable snmll portions of the surrounding fluid. The size of these portions or 
bubbles varied, and after their formation, they gradually melted into one another, and ultimately 
escaped into the surrounding fluid, leaving the oil-globule which had contained them, anil 
whose api)earance they had temporarily altered, in the same condition in which it originally was. 
A little friction and movement very considerably accelerated this process, and showed the coales- 
cence of the involved globules and their ultimate escape into the fluid with great distinctness. 
hih . — Ether does not produce nearly so decided an effect upon them os acetic acid. It docs 
frequently render them more or less molecular and dim, and occasibnally causes them completely 
to break up, but its influence on them is not at all greater than on active infusoria, which may 
frequently be observed to become dim, motionless, and even totally disintegrated, due to thi* 
addition of ether to the medium in which they arc present. 6/^. — On the evaporation of tin? 
ether, there is no re-appearance of the cells or of oily matfor derived from them, ^ih , — Cells 
showing all the appearances cf these cells tnay be actually observed to be developed from the 
Ammbce present in the evacuations. 

225. As this process of development appears to be capable of throwing some light on 
the peculiarities of appearance preseated by many of the cells occutring in choleraic dejecta, 
it may I)e as well to detkil the phenomena occurring in some of those cases in which it was 
observed to take place. The freely moving Ammbm of the evacuutiofis have on several occasions 
been observed to give off cells or globules identical in appearaime with cei*tain of those oil-likt; 
cells, and that at a time when they were in free active motion. The clearest demonstrations of the 

occurrence were, however, afibrded by a scries of exiwriments 
Kxiieniimnts dtiTOonrtrating; tho d^- previously alluded to on the effecte produced by the addition 

oingiuttlly prosout in the evucuntions. alkaline choleraic fluid to the materials of diarrhoeal and 

normal evacuations containiug infusoria* These experiments 
were originally undertaken owing to the efleet which such choleraic fluids were observed to 
exercise in increasing the activity of tl^e infusoria in the evacuations, and their result in certain 
cases was the production of a material not to be distinguished from that clmrmcterising the 
earlier evacuations in many cases of cholera. 

Cass 1. — No. 88 of the table, previouBly quoted in detail aa an oxampio of an infuMorial evacuation, was oiu* 
Illttitrative case. tjoHes affording materiak for experiment. On I’ofei’ence to \y^(* 200 

it will Ihj i4een that the evacuation wan eowposed of Homi-fluid fetuilent 
metier, showing the UHiial debris of healthy evaouationis and a scanty surinkling of CtfrcomtMdtt and Amwbte . — 
(Plate yj, %. 1), the activity of which was increased by ^ntact with altcaline choleraic fluid. A nortiou of thin 
evacuation wtis put into a small gal1q>ot, some freshly boiled and filtored alkaline choleraic fluid aaded,* and the 
preparation set aside under a bell-^lass. 

On the following day the surface of the fluid was covei’od by a thin hnt consistent layer of fine bacterial 

uiattcr. With a fow ifiolecuhir or brightly refractive circular cells. The 
sediment was everywhere full of cells resembling those so frequently 
occurring in choleraic dejecta. They were of various sizes and foms, but were divisible into three classes 
_ , , ,, ^ Occurring in the following order of frequency (Plate VI, fig. 6) 

ThJw claiiwE p ee » present. brightly refractivo ciretdar cells, solitary and in pairs, or in irrti^ilar 

masses of various sizes exactly like those of choleraic evacuations, and like them in certain cases showing 
various dofp’oes of coinpession of the constituent cells. Some of the colls showed a distinct double outline and 
difl'erentiation of cell wall and contents, while others appeared os mere brilliant c.olourless globules. Some of them 
nrcseuted a ring-like form, which iu most oases appeared to be due to their having a f&ttened doubly concave 
figure ; active, molecular, ciicukr and oval Cercmawjuh^ the minority being of largo size and showing only 
feeble movement ; IM. circular cells with delicate tongue-like protrusions. At the point or points at whi^ the 

S roirusions were situated, there was generally more or loss cupping or flattening of Uie cell, and a deficiency of the 
otible outline which elsewhere characterised it. ^ 

Ether in excess stilled all movement and somewhat dimmed the cells in certain instances. Acetic acid^ at 
- 11 - 0“®® dimmed them, and almost immediately converted them into mei*o 

EObot of re^sgstiU u ohc .ells. molecular rings, oontainin|jf a few granules of larger sixe and rapidly passing 
on into complete disintegration. . , . . ' 

Several handreds of clearly defined cells were present in the m^ority of microfosopic fields, and the material 
„ . . t could hardly have been distinguished from that of the early evacuations 

Numbar of pells p,|sonf. in many cholemc cases. ^ 


* Tliiit iiiudinin cutitHiiied no cells, and only a sprinkling of fine inolsealur matter, 
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Oil the tbilowing day there were not nearly so many cella present, and those which still remained were mil so 

*PP«n».c«ip«MnW»nr)..toU<mlnad,y. «*•«[«« W eUW deHM. Many of them showed several how 
, . ^ ^ ^ ' vacuoles.— -(Piftte YJ, fig. 3.) They nppcai-(?(l to be undor^^orng u rHpul 

proce-w of disiuti^ation, and acetic acid acted on them in the same ntanuer ae ou tlioee examined on thr 
previoiiH dav. 

Oahb il. — llie evacuation furnishing materials for exporiment whs in this case of firm consiKleiu'e uiiti 
lliustnitivo onse neutral reaction. It contatned a few largo encysted Amwhtp and a 

sprinkling of small dim, motionless oval and circular coIIh. Two poi " 
lions of il were taken and put in separate g«dLipots, to the first (A) some 1>oiled choleraic, iluid was added an 
in the previous case, and to the other (B) some of the some fluid midcred »icid by the addition of a little acetic 
acid. Both were then set oside under the same belbgluss. 

They were examined on the 8ubse<|uent day with the fitllowing results. The reaction of A was alkaline, 
fwutive ctflls wore to be seen, but the numbor of bright still circular cells contained in the sediment was very 

inmuwd nuwber of dnmlsr the prevhius .<l«y. and it now ap,,euml to be de- 

monHiraterl that those of every size were due to a. iirwess ol gemma- 
tion and sub-division of the large encysted originally nrosent. — (Plato VI. fig. 3.) Very fow of those 

retained their original circular tbnu, and the majority showoa various degrees of elongation aiid construction 
dividing them into two or more lobes. In some cases the construction was very slight, in otliers greater, so as 
to produce an liour-glass or figure of 8 outline, and in others, so far advanced, as to eause almost complete separa- 
tion of tlic constituent lobes which only remained aitaohed to one another by a narrow neck, while in still other 
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and in others clearly defined and finely mokyctilar. In hoiiio cases the prot-oplasm Hceiucd to fill the cjidi entindy, 

Pw ..- 11 - -iiwinir-. othcrs it. appeared to be irregularly shrunken from the distended 

IM.toi,l«m rf«m«cdl..hruBk.n. a,,n,ul«.~(t>lato VI. % 2.) _ 

Acetic acid at once dimmed them, rendering them finely moleimlar, and ultimately breaking them u]> 
entirely, except in certain instances in which, probably due to the stivngth of the ciipsule, Vliey remained a« dim, 
Efltoet of ro 4 igoiifi granular, circular masses. Ktlier had comparatively little efliict upon 

them. 

In some cases it produced a certain amount of dimming, but neither so rapidly, nor so completely ok the acid 
did. The reaction of the other preparation (B) was acid. The sediment contained a few large, encysted, 
circular cells similar to those observed in the material yesterday. None of them showed any evidences of 
gemmation or other giwth or development, and they were ail dim and with shrunken granular protoplasm. 

Both preparations were again oxupiincd on the following day. The first. (A) showed an abundance ol‘ 
e.irculttr chuIb, but the nroooss of development appeared in great measure to have licased, as there were now hardly 
uny gemmating cells, aiinost all of them being solitary and manv of comparatively small size. Home of them 
weVo clearly (lofined, highly refractive and had a hard look, others showed numerous large vacuoles, and others 
were molecular and soft. Tiie other preparat ion appeared to be <^nilo unchangt'd. 

On the next day the first preparation showed no apparent increase in the number of the cells. Many of 

those present (Plate VI, fig. 3,) showed vacuolution wdtU more or less 
shrinking} of their contents, and the |»eculiar greenish tinge so frequently 
cliaracterwing similar bodies in oholeraic evacmitions. Many of Iho 
larger cells appeared greatly distended, ini though their contents had been increased in bulk and at Uie same time 
dilutinl by osmasis. 

Cask 111. — The cvacuatioti furnishing the materials for examination was, to all appearance, of a healthy and 
nil tJv w normal character. Its reaction was faintly acid, and it contaiiUMl the 

” cfltt . usual debris, a. very scanty sprinkling of small, dim, oval, and ciirular 

cells, and ii few sfMicimons of the common encysiod Anmhtp. A pre]>aTaiion with alkaline fluid wok made aud sot 
aside as usual, and on the following day nunicrouH spociinens of it were examined with the following results The 
sediment showed an abundance of refractive cells of average size, some in pairs or small groups, others quiti? free, 
and exhibiting every stage of the pr(KH>S8 of geinnmtion ami division. — (Plate VI, fig. 4.) Few of tlie large 
encysted cells observed yesUTday romaincsl in tlieir original condition, but some were pn'sent, shosriug one or 
! , I more Imd-llke pnitrusions proceeding from them. Smrio of the smaller 

ppcaronco o gfrcfu 9\ ec }#, allowed dciicaUt protrusions of their substance, and many of them 

were ot‘ the greenigh tinge observed in those of liose 2. 

Acetic acid at once dimniod the cells, and ultimately ringed or completely destroyed them as usual. 
Etlior pr^uced comparatively little efted., gome of the colls remaining quite unaftccted, whibs others wore 

dimmed or ringed in various degrees, but not by any moans more 
Efnwt 0 re-BgtiQ oflected than aedivo manadx contained in another solution were. Carmine 

produced very little coloration, a few cells becoming dyed, but the majority i-emaining alnmst unaltered. In 
regard 1o tins re-agent, as with regard to the other, the effect, tliougb slight, was quite as Hlnmg on active 
iuonadft and Awt^m of other matorinlg. 

324, Numerous exi>eriinents of a similar nature to tho above gave, almost without 
ThU prooc, of dovciopment U ca- exception, Bimilar r^lta, aud appeared to be capable of 
jHibloof expliiiningmuBj of iht'pecnliftr explaining: the peculiar apparanccB preaeiited by many oi the 
HjipoBmncM prewntod by oertoin c«ll» (^l]g frequently present in choleraic dejecta. It is easy to see 
111 clioleraic dtjocta. active or encysted Amoeba frequently present 

in normal dejecta, and consequently frequently present in the intestinal canal, may by processes 
of gemmation similar to those observed in these exi>erimeiits give rise to a very large uumlier of 
smaller cells, when they are supplied with a congenial medium, such as the alkaline oholeraio 
fluid appears to be. * , . , . 

226. The resulting colls will natttrally vary with variations in the • process which gives 
rise to them. A process of internal sub-division taking place in a strongly encysted cell will 

natnially tend to the formation of a mass of cellules rendered 
more or less irregular or angular by mutual pressure within the 
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resistent capsule. When, on the oilier hand, the cells, as they are protluced, are not confined, but 
at the same time remain in contact, they will tend to form one of those irregular masses of 
cinmlar cells which freejnently occur in choleraic and diarrhoeal dejecta. The processes of 
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^adiml division of elongated cells will give rise to all those forms characterised by an hour- 
, glass or figure of 8 contour. If the constriction of the 

^ ** wall of the original c?ell be completcnlj and the resulting cells 

subsequently separated, they will be of a regular circular form ; but if after the complete 
division of the protoplastic contents — which certainly frequently occurs iong before complete 
constriction of the capsule — anything happens to cause rupture of the investing layer along 
the lino of junction of the two lobes, the result will he the formation of two cells more or loss 
. 4 ^ f* flattened or cupped on one side, and liable at this point to 

o cuppe , a eiar , ^ protrusion of the contents dependent on their growth 

or distension with absorbed fluid. If the progress of gemmation is farther continued Isdorc 
such a process of separation occurs, so that in place of two there are three or more assoiriated, 
, . , and only i»artially diflfcrentiafccd cells, the result will he the 

mi irre(ju ar ce , formation of doubly or irregularly cupped and flattened cells, 

many of which will he liable to show t wo or more protrusions. If the process of gemmation 
he carried on in one din^ction, or in two exactly opposite directions, and if the separation 
^ „ of the cells he not completed, the result will he the formation 

ormu loti 0 c mmfi o macrocou lu. resembling the chains of macroconidia (lescril)e(I 

by Professor liallicr, and the concatenate scries of colls frequently observed in the dejecta of 
. . cases of cholera and diarrhma in Ciilcuita, Finally, processes 

* oi osmosis and <lilution will account lor the appearanct* 

presented by those colls in which the contents are irregularly vacuolated or Bhriiiiken from 
their investing capsule. 

It is needless to occupy farther space in describing other bodies occurring in non- 
choleraic dt?jceta, as any description would merely involve a 
4. MiBcellaiifionH liodics occurring in r^^petition of what has been previously recorded regarding the 

iniscellttnoous luxiies. occurring in the dejecta ot cliolera. 

227. The general conclusions to Imj derived from the comparison of the characters of 

choleraic and non-cliolcraic dejecta appear to he that as yet. 
(iiMieraJ ooncluHion* dorivuble from a jg evidence of the existence of any spetuHc cells, or 

Hiiil cliarrhorRl dt’ji'clH. other bodies peculiar Ik) the former and never to be tpiiiul in 

the latter, hut that there is distinct evidence that many »>l‘ 
the peculiarities of choleraic dejecta arc due to a great increase in the development of certain 
classes of cells, common to them and to non-choleraic materials, and both intrinsic and extrinsic 
t.o the organism, and that, as regards the extrinsic cells at all events, this increased develop- 
ment may he ascribed iu great measure to the presence of a lavorablo medium in the fluid 
which is effused from the blood. 
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NOTE A. 


Molocnlar flakes. 
Monads. 
Zoospores. 
Vorticella. 

Cysts. 


Hoteromlta. 

Amooba. 

Baeterlum. 

Paramecium. 


RESULTS OF MICROSCOPIC EXAMINATION OF SPECIMENS OF WATER IN 
VARIOUS PARTS OF THE MADRAS PRE8IDENCV. 

1. WaJijw fT<m Tq^ water is said to be peculiarly 

productive of guinoa-worm and has not lately been in use.** 

The water was turbid and of a dirty greoiiish-yellow colour. After standing for 18 hours, tlio 
turbidity remained undiminishod. It had no smell, and hardly any sediment. The small amoiint of 
seiliment which was present showed numerous amorphous sandy particles, but very few evidences 
of the presence of organic life. The only organic matters pi*esent in any abundance consisted of 
olongjited, finely molecular flakes, in which numerous colourless, ixifractive, and seemingly encyst- 
ed circular cells of small size weio cml^dded. A few active 
cells of similar size and appearance, and one or two brownish 
zoospores, were moving rapidly through the fluid. One snmll- 
sized green VorHcdLa^ and a few peculiar pedicillate colourless 
cysts, containing numerous protoplasmic masses in their interior, 
were also seen. Although preparations of this water were examined 
in the 1>eginning of December 1870, and again in February 1871, no filarice could be detected in any 
of them. A specimen from the surfiice of the fluid showed a sprinkling of minute granules, one 
specimen of a small form of Hekrcmita^ one small Anueba with a distinct contractile vesicle, a few 
large Baeietw^ and one or two very active botlies, ap|Nirently referable to Parmrieoimn, or ChUodoti^ 
but moving so rapidly as to prevent their identification. 

2. Water from Lqflt JFtnff Linee^ Perambore . — This water was found to }te very impure on 
chemical examination during the outbreak of cholera in 1870 among the men of the Native 
Infantry Kegimeut stationed at Perambore. It is chiefly used for culinary purposes, but occasionally 
as drinking water.” 

The water was turbid, of a yellowish colour, free of smell, ami with a mere trace of deposit. 
All throughout it there was much fine, actively moving molecular matter, the component particles 
being solitary or associated in pairs or trios. There was also a sprinkling of very minute circular 

bodies, each of whioli contained a highly rofi^ctivo granule. A few 
Molocubir matter. 1 Atitliophyta. specimens of Oolepa (vide Plate IX, fig, 119) were also 

ColepH. I ncyii o« «. pryaent, and in one s|)ecimeii a considerable quantity of AtUho- 

phym M'dlUri (vide Plate V, fig. 1). Beyond tliese, and one or two small colourless, encysted colls, 
nothing could be detected. 

3. Water of ilie PigfU Wing LineSy Peramhore , — This water, when examined at the same time as 
No. 2, was like it found to be veiy impuix^. It is considered good, and is largely used for drinking 
purposes.” 

Tlie water was perfectly clear, of a feint greenish tinge, with no perceptible sediment and no 
smell S})ecimon8 taken fh>m Uie bottom show^ very Uitlo. A few particles of sand, a little mole- 
cular matter, and a sprinkling of [)ooiiliar green algnid filaments 
Alfjaj. I Colc|)t. were present (vid/s I'late IX, tig. 50). They were of siiiuJl size, 

Eutomoitraca. 1 Biousdi. distinctly jointed, and terminatetl at (sither extremity by a colour- 

less lanoo-shaped cell The coloiirod cells contamed in their in- 
terior two to four distinct granules. There were also one or two tniuute and e few 

Hj>ecimen8 of ColepSy also a single sjHJciinen of a peculiar iuonadif<»rm body, of a fhittoned truing\ilar 
sliajte with tbroe vibratile filaments proccKjding from ibo apex, and a curious projectif»n at om* ex- 
tremity of the base (vide Plate IX, fig. 84). $]H 3 cimeiiM from the surface of the water sliowed 
a sprinkling of the green lance-beaded filaments previously described, and a few minute, active 
circular and oval Movutde. • 

4. Water from the Coowwi,— This water was quite ti^ansparcnt, but of a slight bluish-brown 
. 5 palo 8 <Hmt tinge, and with a considerable sediment and faint disagmiable odour. The sediment 
was found to consist in greater port of amorphous brownish matter, with a conHidomblo amount of free 

molecular matter, minute daHiug specks and active Bacterium, 
Molornlnr matter. Lyngbya. Tliere wore also numerous specimens of Phuroeiyma and other 

Bttctorium. diatomacoous forms ; a small number of wnute and very active 

PiateniK. inoncs. gixsonish OtfcUlatori<m filaments (vide Plate IX, fig. 52), and one 

^ or two filaments of Lynghgay identical wdtb that of Plato IX, 

fig. 55. One ai)Ccimon of an elongated active monad (Plate IX, fig, 79) and oue large cystoid 
body full of cellules were also seen. Specimens fi*om the surisce showed a slight film, consisting of 
very fine molecular and Bacterid matter, the latter exti'omely active. There were also numerous 
arge VUmcmSy some veiy active two-colled bodies, each of the component cells, conteiuing a highly^ 
refractive granule, and a few minute oval and circular monads. 

5. Water frotn a well in the Madraa Penitentiary , — ^Tliia water is esteemed of good quality 

by the natives. - „ « . 

It was transparent, oolourlass and odourless, and ooutainm a mere tmee of sediment Speci- 
I from tlio lower portion of tlic fluid showed very little. A few cotton fibres, portions of de- 
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coinpoBing vegetable tiHsuos, and particles of sand wci’o present. One or two small, coiUuriesR, circular 

and oval MonatiSy one small very active paramecioid body, a 
Mnnndg. 1 CyclopH. speciineuR of a Diffliujia (Plate IX, fig. 101), and one 

Act&li’rY«. ll'«^tcrniin. Actlnophryn (Plate IX, fig. 109) were dt5tectod. K(» 

* * ’ contnictile V(;«icle could Isi seen in the latter. Bpeciinens from 

tlie surface merely showed a trace of fine molecular matter and minute active with a 

solitary speciinon of Cyclops^ aj>])arently Cyclops rjuadricoruis. 

n. Wafer from a well hi th^ Madras I\‘nifeMiutry.---^\m water is said to bo very bad. It liad 
nf» .snu!ll, hut was of a greenish (jolour and fidl of line gi-eeiiish flocculi. Specimens from the lower 
jKD fcion of the fluid showed ahuiidant flak(?s of fine molecular matter, in which, in some cases, small 

circular cells were einlMKlded, and of filameiits of (hcillaria 
Molecular flakcB. Lynj?byn. ^ J.mwhya of various sizes and greenish colour. One s])eciin(ui 

of a large rotifer, seemingly a s])ecies of EuclUcmUy was presemt. 

7. Water from a well in the Madras Penitmtinry.^lihvs water was colourless, transparent, 
with a faint odour, slight brnskisli taste, and a mere trace of sediment. Six-icimons from the lower 
portion of the fluid showed very Utile. A sprinkling of cotton and other vegetable fibres and a 
few portioiLS of disintegrating vegetable cellular tissue present, some of the latter being permeated 

by delicate mycelial threads. There were also present consi- 
Cvrliaiuin. I DiatcmB. derablc numbers of Cyclidiuni ylamnna (vide Plate IX, fig, 1313), 

lletemuiitu. 1 ou. minute H eUromkai^ and a few very minute navicular 

Diatoms, Sjwcimens from tlie surflice showed only a few minute filaments of Be^giatoa, 

8. Water from a tank nem* tJie sewage /am, Peramhore , — Tim suifiMJe of this tank wjis 
covered in many phujes with a luxuriant growth of Phtia stratiokSf and it was from among the 
r( toilets of sjiocimons of this plant that the greater number of tbo (/rganisms enuraeratfd wore ob- 
taiucil. The most abundant and characteristic forms present were — Is/., a larger species of Arcella of 

a brown colour {mde Plate IX, tig. 103) ; 2wc/, a species of 
Vaghiicoh {vide Plate IX, fig. 127). Homo loricm contained 
two polyps, others only one. 3rc/, Ayimhve of considerable .size, 
hut npj)arently unprovided with contractile vesicles ^ 4 /A, a 
large spewias of rotifer, apparently belonging* to the family Flosm- 
lariwa, Tlie loiica distinctly nunulated and semi-tjunsparent, and 
the superior margin of each annulus marked by a row of granules ; 5/7(1, nuinerous Diatoms of 
various species : G/A ffreenish filaments of Lyngbya and Oscilhiria, In addition to these more 

. 1 1 <* . ^ . i. rtf U 7\ / T an. 1 \ 
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fig. 77), others very minute and oval, were detected. There wore also a few speoimens of a species of 
Zoot/uimninm (Plate IX, fig. 122). 

9. Water from a tank in a hutting gnoihid near the sewage -The surfiice of this tank 

was covered with a thick scum, of a bright green colour and 
Clathrocystis. cltitwdy resembling green oil-paint in appearance. The specimen of 

water containing some of this material gave out an intensely disagreeable animal odour whoa the 
bottle containing it was ojieued. The gre^en colour was found to be duo to an immense number of 
minute algoid cells, Clathrocystis, (?) Tliose were aggi’egated into hollow, more or less irregularly globu- 
lar masses, each mass having iiunKirous openings from t\w outer surface to the centml cavity. The com- 
ponent cells were inmost cases very minute, but there were also a certain number of lnrg«?r cells which 
presented appearances apparently demonstrating that the smaller cells were diu? to n continued division 
of their ooiiUmts. In the figure (Plato IX, fig. 48) one of these larger cells is shown highly magni- 
fied. It is much dilated, and the process of content division has prociieded so far as to producer a 
collection of cellules like those free in the fluid, each of which consists of three or four grcxuiisih 
granules surnninded by a special investment. 

10. Water from the tanJc at the cart-stand in Sydenham's Poad^ Clwolay . — Tliis water was turbid, 

of n dirty yellow colour, and deposited a slight sediment. This sedi- 
Anthopliyna. * AclhiophryB, nient was found to consist almost entirely of stems of Anthophysay 
I)iutoiuH. Chilodoii, ^ linads remaining in situ. There was little sand 

or other inorganic matter pro.sent. Among the Antlwphysa 
numerous active infusoria were present. The most abundant and characteristic forms were the 
following, aiTanged in order of prevalence : — Ist (Plate IX, fig. 114), peculiar l>ell-shaped 
bodies, with a retractile oral process, and a circle of coarse cilia arennd it ; they wert» ex- 
tremely active, sometimes crawling by means of their cilia, and at others revolving with great 
rapidity through the fluid by means of the energetic action of ^ the same processes; 2nd, small 
disciform Diatoms hontaiuing greenish granules ; 3rd, specimens of Cdkps (coleps hirtus) like 
that of fig. 119, Plate IX ; 4/A, a few sjwcinicns of a large species of Acthi^hrys {Vlnte IX, fig. 106) ; 
there was a distinct gelatinous coating around each cell ; 5/A active B})ecimons of Vkilodon 
cucullulus^ similar to that of Plate Y, fig. 2. 

11. Water from, a tank near some huts, AsIMoogum Road, PAoefey.— The colour of this water 

was dirfy yellow, and on standing it depr>sited a oonsiderahie 
sediment. This sediment was found iiO consist mainly of angular 
sandy particles with abundant fine molecular matter. Tlie only 

fom of infusoria which was present in any abundniice consisted of the common Pleurotnonas 
{PUuromonas Jaculam, mde Plate V, fig. 6, A). Of this there were numbers of s|J6cimens, some 
still attached by theii* ]u)Ktcrior filament and moving in the uoimal jerking manner, others swiiutniug 
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frco, like Kinall IIftt6T<ymiioi» A few active, free Vo/rilceXltk hf)a(l8 and Cyclid^^ and ono poonliar 
Qryptmno'iiad (Plate IX, fig. 85). The body wm tiiaftgular, with thickened margiuK, and wan 
twint^'d oy itself in a screw-like maniior. A red eye-speck, delicate Hagelhiin, anti unclear body 
present. Its inoveraerits were active, progression being accompanied with revoluti<»n on its long axis. 

.12. Water from tU fmtk near Ute bazaar^ -This water was of a yelhiwisb tinge, but 

quite tranMpat*ent and depositing no sediment. Jilxamined inici'oacopically, it showed scaretdy any- 
thing : a sprinkling of active granules and a few small oval an<l 
circular moundifonn cells. They were of vanous shades of green 


Monads. 


and brown, and of various degrees of activity (Plate IX, fig. 78). 
15. WaJUr from a wM r¥ia/r iliA pruMe mnpound^ 


MotihiIh. 

Diatoms. 


■ from 

I Begglatoa. 

I Actltiophrys. 


-This wnttM* was transpai’ont, 
odourless and colourless. There were one or two .small fragments 
of sediment, which on examination provtid to be portions of disin- 
teginting vegetable cellular tissue. The only otlnvr laxlies dt.'tecttxl 
won* a few angular fmgraents of sand, one or two very doUcaU^ filaments i»f 1h'\pjiaioa^ one small 
navicular Diatom^ and some minute colourless Monads and specimens of ActlmphrifH. 

14. Water from anjotlmr wdl at Palaveram , — ^'fhis watcu* was transparent, colourless an<l 

odourless, without any perceptible sediment. Microscopic exu- 
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niitiation showeil almost nothing. One; small ]Kittdi of njoleciilar 
matter and sandy jMirticles was found. In and around tliis a 
few CycMdia, green oscillatorial filaments, ininutt) Monads and Bacteria w(?re presojit. The MonaiU 
were IkiUi active and still, and the Bacteria weix* mostly composed of threu? to four joints. 

15. Water from a wHl on east aide of the — This water was transpurent, colour- 

less and odourless, and did not show even a trace of sediment. Micro, sc«>pic examination affordixl 
liiirdly any results. A few small particles of sand, one or two moving granules, solitary ov in pau*s, and 
one small colourless, encysttid Circular cell wore all that could be detected. 

IG. Watn* Jrom a WfM near the depot barracks . — The water was perfectly clear, colourless aud 
odourless, and without the slightest tnice of sedimeut. Microscopical examination showed a fe.w par- 
ticles of latcirite dust, and one or two small fniginents of disintegrating vegetable cellular tissue. 

17. Water from the well in front of tlt£ midwifery ward . — This wattjr was transparent, colour- 
less, odourless, and had a very little greyish deposit. This deposit 
was found to consist of flakes of fine molecular matter, with 
cotton fibres, jiortions of vegetable cellular tissue, angular fragments 

of saud, and gi’ains of latorite embedded in it. There was little evidtnicc of the jirescnee of animal 

or vegetable life in it. Around the edges of the flakes of sediment wore a few freti and attiudied 

specimens of the common Pieuromomsy while in their substances, embeddtul in the molecular matter, 
thcire was a scanty sprinkling of colourh^ss encystcwl circular cells of various sizes, with a f«'w small 
JXifitomay the latter almosUill dead. One s|x?ciiuen of a cunous monad, with the anterior extremity 
prolonged into a slender projecting process l)earing the flagellum, was also seen. 

18. Water from the well in front of No. 4 hospil(dy Pafaveram . — This water was transparent, 

. p colourless and odourless. It oontaine.d a few active BrUomosfraea 

ChihHloft**'* deposited a few fragnumts of sediment of a greyish colour. 

This sediment consisted in greater part of fragments of dead 

crustaceans, more or 1 cr,s mixed with particlofi of sand, and a few branched colourless mycelial 

filaments. The EnUmoeiraca belonged to some genus of Gyclojnda', apparently Canilwcamptaa. In 
and around the dead specimens w<^re myriads of Pleuromonads. TJjore were also a conHider.ahle 
number of masses of encysted cells of various sizcw, and a few active spocimons of Ot/clidiam aud 
Chilodon. 

19. ater from a Well in tJw ymtive parchm'ry f the dlwhie vilhuje previously alluded to), Pt/la- 

verarn . — This water was ti’anHj)aroiit., colourless and orlourless, 
Monads. -vvith only an extremely scanty trace of sodiiuent. Microscopically 

it showed no eviilgnces of impurity. A fow fraguumts of tJisiutev 
gr.ating vegetable tissues and ono or two minute circular Monads composcjd uliiiost all the organic 
structures visible. 

20. Water front the nmo reservoir, Ootacamund . — ^Tliis watcu’ in the autumn of 1870 .sliowed un- 
equivocal signs of organic pollution, due either to the in-washing of material from I hc adjoining cub 

Pistoma. tivak*d ground, or to the death iind deefiy of subniergeil grass 

Pediufltrum. and weeds. It was of a brownish colour, probably due t<» the 

Stnurnatrum. jieaty nature of the soil •from which it drains. EnUnnoatr aeons 

Hcenodaamna, Cmstacea wore pre.st‘ut in enormous numbers, with large ciliated 

Cl ana. infusoria of .various kinds. The majority of the latter belonged 

apparently to the Chilodon (Plate IX, fig. 115), Spiroalomunt (Plate IX, fig. 12G), Bursaria (1) 

(Plato IX, fig. 113), and Uolophrya (Plate IX, fig. 124). There wore also numerous elongaUvI, 
sessile diatoms, a few specimens of Pediastram tetms (Plate. IX, fig- 14), andfif a species of Stfiu- 
raatmm (Plate IX, fig. 15), an abundance of minute Seenedesmi (Plate IX, tig. 21), and one or two 
bright green filaments of (hedUria (Platen IX, fig. 54). 

21. Water front the Dodahet reservoir, Ootacantund , — This water was transparent, almost colour- 
less, aud deposited a little sediment composed of isolated fragmouts. These ftuginents were found 

Bolfgiatoa. ^ to consist almost entirely of portions of disintegrating vege^ble 

ChUtnydoinonag. a I ?? t ctdlular tissue, with a few filaments of Biogyuawi. Among and* 

Pinobryoii. VorticoUa.”** around the fragments of sediment were numerous bright green 

1 . laurnstrum. 8iM*.cimen8 cd^Ghlmtydivtnxmas, with four delicate fiagolla (Plate 

IX, fig. 40),^ an abundance of minute greenish aud colourless monads, and a few specimens of two 
sjiecies of Btaurastra. ; *)ne colony (»f J)iaohryon sertdlarM (Plate IX, fig. 92) was detected ; also ono 
or twt» small ; tw'o specimens of a large Vorfkelht, mh\ few small specimens of A mpkilcptHS. 
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22. Water fnvm the Umer end of Hut lake^ Oo«ffc«M»Mnrf.----Thi8 wae traniimrent, oolourletH 
and do^KMdtod a slight amount of greenish sediment. The gmter part of tliis sediment was found 

OitttoiiiB ^ ^ composed of Desmidiem of various kinds, Comariumf Stav^ 

Conforva} roBtrumf Ankiatroeteemmy Cloateriumy Doddiumy Ac. (Plate IX, 

Owmaru! figs. 1, 2, 8, 4, 5, 6, 7, 8, 10, 12, 18, 15, 17, 19, 24, 28, 29, 

Chsitoiiuttui. gi, 34, 85 ). There were also a few specimens of Fediastrum Mrm 

Taak-wortnif. (Plate IX, fig. 14), and of a larger speoios with deeply incised lobes 
(Plato IX, fig. 41), and numerous specimens of a species of 
Cmlaetrum ? (Plate IX, fig. 53), and of various species of Scemdesnvuiy (Plate IX, figs. 16, 20, 22). 
Ilicivf were, iu addition to the above, numerous masses of green cellules (Plate IX, fig. 38), an abun- 
dance of Diatoma of various kinds, a few colourless Monads and bright ^een Farameoioy one or two 
Hina)] taiik-wornis, and i^cimous of a peculiar spedes of Chattonotual and a few filaments of Conform 
and Oacillarm. 

23. Water from lakoy Ootacamimd,^Th\» spocittien was taken from immediately above the 
Willow-bund. It was of a faint yellowish tinge, contained much fine suspended matter, and 
dop^ited a oonsiderable quantity of brownish sediment. The sediment was found to consist 
mainly of brownish, amorphous, granular matter and disintegrating vegetable tissuea There 
were numerous Demnide present, but they were by no means so abundant as those in No. 19, 
and did not form so prominent a oharactoriatic in the sediment. The species were generally identical 
with those of No. 19, but there wore also one or two, not j)reviouBly observed, among which were 
an elongate slender Cloeterhm (Plate TX, fig. 33), and a spedes of Goncdxnygon (Plate JX, fig, 36). 
In addition to the above alga^, there were nianerous filaments of //ormMctal (Plate IX, fig. 71). 

The most characteristic feature in this water was, however, the 
BesmidH. Pol^tema. number and variety of animal form» present. The most rfsmark- 

IIormiRuia. Amoeba. able of these were two species of StenU^y one of very large size 

Btoutor. Euplotea. ^lato IX, fig. 180) ; abundant i^enish-yellow masses of 

jFolytonia*^ laige Amasbasy of various forms (Plate IX, figs 
108, 96); specimens of EviphUSy like those subsequently found at BoUary (Plate IX, fig. 112). 
and of aiK)culiar body, apparently l^longing to the family IcMhydina (Plate IX, fig. 123). 

24. Water from the river Salem^ — ^This specimen was procured at a gh4t in the town, 
whore many natives wash and procure their drinking 'water. It was of a faint yellowish tinge, and 
had a slight, disagreeable smell. It deposited a little sediment of a sandy look, and after standing 
for some hours showed a delicate film on the surface. The sediment was mainly com|>oBed of angular 
particles of sand. Both , animal and vegetable forms were pitNseni only in very small amount. There 

were a certain number of delicate ooloui’loss filaments of Beggiatody 
Ooleps. and one or two of a very large LyngbyOy pi-eviously found in tank 

waters in Calcutta (Plate IX, fig. 61), BiaUmia were present 
*' in considerable numl^vs, tlie prevailing form being of considerable 

size and elongated outline. There were also a few liotifercB ; one 
or two specimens of Chilodony Colepe and Englena Viridisy and a sprinkling of circiilar encysted cells, 
solitary or in small masses, and colourless or of various shades of brown and yellowish. The film on 
the Muiface showed much fine mulmilur matter and,a sprinkling of small oval and circular Monads. 

26. Water from Kichipolmn wdly Salem. — ^This well is in considerable use as a source of 
8ui)ply of drinking water. The natives say tliat the quality of the water is not good. It was 
colourless, trans|)arent, o<]our]es8, and deposited a slight amount of sediment. Tlie sediment 
consistcxl almost entirely of sand, with a small amount of amorphous, brown, granular 
matter. Very few organisms, cither animal or vegetable, could be detected. The only form wliioli was 

at all abundant was a good sized discifonn Diatom. There were 
BmtoiDB. I Amphlloptui. also a few specimens of Chihehn and Amphil^tue ; one or two 

OhUodoa. I MonuiU. other species of DudomSy and a sprinkling of minute Memada and 

molecular matter. 
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26. Waler from Ckitra Sa/oody welly This water was colourless, transparent, and 

Hormiacia. | Vortioella. odourless. There was a slight sediment of a green colour 

PiatoRiB. Cypris. com^sed of materials fmm the sides of the well. The deposit 

KotifoiiD. Colepa. consisted in grea^^ part of filaments of Hormiackty like those 

Chllodmi. Podiiittrum. found in No. 23, and of masses of stiped Diatomay and free 

ycidmm. frustulos detach^ from them. There were also a few 

Rotfercty numerous specimens of ChUodxm and Vyclidiumy and one or two of a small species 
of Vortkellay of a Cyprisy of the common Colepsy and of a small Fediaatrum. 

27. Wider from a well at Yeroaudy Slwrvannf MiUa. — ^This water was dear, colourless, odour- 
less, and do|> 08 ited a mere trace of sediment in the form of a few isolated yellowish fragments. 
These fragments we^ found to consist of masses, of cells of various sizes, of circular outline save 

where rendered irregular by mutual pressure, in various stages of 
EncyiitfMl ooIIb. enoystmont, and of various shades of colour, ranging from colourless 

and pale yellow to well-marked brown. 

28. Water from the pofi^ hehw the ohvrehy rercaud.-^TbiB water was of a faint yellowish 
tinge and de|)osited a considerable amount of sediment The sediment consisted mainly of amor- 

pliouB, brownish, mnular matter, wi& numerous angular frag- 
ments of sand, and a fiprinkling of portions of disintegiating veg^ 
table tissues. Among the flakes of sediment there wera a few sjieci- 
mens of a smaU^foi^msffwi, and of the stipitate Diatom so com- 
mon in No. 26; one or two active CyeUduty and spectmens of two 
s|M)cie8 of i^ofi^srcs; niimerotis active specimens of emdta (Flato IX, fig. 88), and one or 

two of Cytlopa qwadricornia. 
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29. WaiAT from the Alaoar tank^ Bcmg<dore . — Thia apecimen contained some of the grawB from 
the ed^ of the tank, and one or two speoiniene of a minute dark-coloured Plauorbis. Tlie water was 
of brownish colour and retained a ^cornddeiablc amountof'euHpeoded matter, even after standing for 
soveml liaurs, and depositing a oonsidemble amount of sediment. The sediirient consisted principally 

of angular particles of siiud with many molecular flakes, and 
Owsillaria. ^cus. huge numbers of filaments of OscUlariai Beggiatoa and tif/pheu- 

Lyngbya. various skes. There was a considerable amount of fine 

Bs^ctorTum?** Hcteromita, Bacterium and numerous active, darting molecules presemi Di€^ 

DlRtoms. * Ptcnromonfis; variotis forms, some of which were lK>me on beautifully 

Dj'Hinids. Clathrocystis. branched stipes, were abundant. A few defnmds were also prowmt, 

Diffliigia. Pandorina. the comm^est forms lieing two species of Coeinarium (Plate IX, 

Euglena. Actinophrya. I Aw«6a? of considerable size, but unprovided with any 

p ro» mum. contractile vesiole, and a few small Diffliajifr wtu'e also present 

(Plate IX, fig, 100). A few speoimonK of Euglerub epirogpra ] (Plate IX, fig. 91) and of a spocitJS of 
phacuH ( Plate IX, fig. 86), both of which liad bi^en previously found in tank water in Madras, weit* 
observccl There wore also numerous small, active oval and circular Monmle, a few of larger size and 
with somewhat rigid flagella (Plate IX, fig. 80), one or fleteromitm^ (Plate IX, fig. 81), Pleuronuh 
rwwfe, Cydidui^ and small specimens ok Aetin^hrya^ with small patches of green ChthrocyBtia, and a 
few specimens of Spiroatomum (Plate 1X> fig. 126), A single average siz^ specimen of Pandorma 
was also detected. 

30. Water frotn a toell in Bangalore, — Said to be of good quality and fre^e from brackishness. This 
water was clear, odlourless and odourless, with a mere trace of sedimont. The sediment was found 
to consist of angular fragments of sand and amorphous particles, A few miniiti? active Monuda and 

I A f • some s}>ecimcns of Cyclidium wei*6 present, At ouo point, whore 

^^”idiuin I Ichtbidium. * there was a semi-disintogratcd fragment of some insect, a small 
^ ‘ group of minute colourless Astasia were observed, at first in full 

activity, and afterwards circular, still, and seemingly undergoing encystraent A solitary specimen 
of what appeared to be a s^ieeies of Ichthidium was also nouid., 

31. Water from the large tank^ Tbowicoor.— This water was of pale-yellowish tinge, deposited 

a oonsidemble amount of yellowish-brown sediment, and ^owed 
Clathrocystia* Loptotbrix. patches of green scum on the surface. The giYjen patches wore 

Vorticella. Diat^iuia. found to consist of Clathrocyatis^ apparently identical with tliat 

B^erium. Cyclop!* occurring in Madras and figured previously (Plate IX, fig. 48). 

Among the cellules of this were a few specimens of a small 
sj)ecies of Vordcdla, and numerous sluggish Amadioid colls of small size (Plato IX, tig. 94). The lat- 
ter bodies were each provided with a conti'octile vesicle showing contraction at regular intervals. They 
slowly changed form and emitted lobed protrusions occasionally. In the same sitiiaiioii there were 
also small numbers of large Bacteria with thret^ or four joints. Tlie sediment was found to consist 
in great part of brownish, amorphous molecular masses, with numerous delicate, free, and attached 
filaments Leptothrix, A few Diatoma tuid large brown, circular encysted cells, and numerous 
specimens, alive, dead, and in various stages of disintegration, of Cyclops quadricornu were also prts 
sent. Within the lx)dy of one of the dead specimens a solitary specimen of Eugkna virulia was 
moving actively about. 

32. Water from tlie tattk at Cora , — This water was turbid, of a dirty reddish-yellow colour, 

and de}K)sited a considerable amoimt of red sedimont. It was, 
Anthophyaa, Amoelni, however, odourless and tasteless. Tlio sediment was found to 

Monadi. consist of sandy partichss and red amorphous eartliy masses, with a 

profusion of st($m8 of Anlliojyhysa MUlleri in varif»us stagas of 
development. A few retained their heads in aitu^ while free heads and separate monads . abounded 
in the. fluid. All throughout the fluid were abundant minute darting specks, and acti^'e Cyclidia^ 
many of which exhibited all stages of self-division. One laige colourless Aataaia^ and a few 
Amahce like those previously observed in Bangalore tank water, with a few large circulai* 
colourless Monada^ were also observed. 

33. Water from the wdl oJt Timmarajanahully, — This water was colourless, transparent and 

odourless, with a mere trace of sediment. The small particles of 
Beggiatoa. sediment present were found to consist principally of angular 

‘ * P y • gandy ]iarticles with a few fiagments of disiufograting vegetable 

tissue and some amorphous granular matter. Hardly Ay evidences of the presence of living 
animal or vegetable organisms were to be found. One or two very delicate filaments of Beggiatoa^ 
one CycHdium^ and a few Pfeteromemoefo and ' minute specimens of Actinophrya (Plato IX, fig. 
104) wero all that could be detected. 

34. Water from This water was of a pale-yellowish oolqair, with a consider- 

able amount of sediment of bufl-coloured fiocculi, and numerous 
^thopbywi. j Phaoiia. fragments of a similar nature suspend^ in it. It was odourless, 

Plcuromt)ims. 1 without perceptible taste. The sediment was found to 

consist almost entirely of masses of branched stems of Anthophyaa^ of the usual shades of brown and 
yellowish, bearing numerous active heads in various stages of development. The fluid between 
the stems was full of detached heads, some entire and otliers in various stages of breaking up, while 
numbers of free monads, oval and circular, wero swimming actively about and going through the 
usual processes of breaking down, divisioiji, Ac. There were ahio numeimis Bkuronwnada and a 
sprinkling of angular particles of sand- Besides those Indies, one small collection of greenish 
cellules, and one specimen of a small bright-green, red-stigma^ body (Plato IX, fig. 87), appar- 
ently a species of FlutcuSt were seen. 

H 2 


Antliophyza, 

CycHclitt, 

Ajiasia* 


Amoelni, 

Monads. 
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85. Water from tfie well at Tahbad This water was ooloiirless and transparent, 

with a little buff-coloured sediment, and a few figments of 

Amiobo. similar natwe diffused through it The sediment, like those of 

Oscillaria. spociinens from Cora and Linganhully, consisted in greater 

part of entangled masses of AntIioph;^8a stems, among which 
amorphous granular matter, and angular particles of sand wore entangled. In addition to tho stems 
and monads of tho A iUlwphysa, there wore nuniei*ou8 active, free, and attached specimens of 
IH^ntromonae, a few largo, active and very irritable Vortwelltv, one or two anuxibmd bodies with 
])seutlo])oils running out into delicate tlireiids (Plate IX, hg. 105), and a few green filaments of 
Oscillaria. 

86. Water Jrmn t?ie river^ Clospett. — Tliis water was transparent, colourless and odourless, with 

** a mere trace of sediment in the fom of a few minute ycllowisli 

Hmtomtii. . particles. Tho sediment was found to consist almost eiitfroly of 
Stylonyebia. angular pat^iclos of sand, cmliedded in amorphous, brownish- 
yellow, granular matter. Thera wore also a few fragments of 
simu-disintegratetl vegetable cellular tissue. Animal and vegetable infusoiial forms were pmsent in 
veiy small numbers. There wore only* a few minute Monads fmAtneebof^ very delicate filaments 
4>f Jhggiatoa^ and active darting molecules and Bacteria ; one or two DiedotnSf one large StyUynychia'^ 
(Plate IX, fig. 118), and one largo colourless, monadiform body (Plate IX, fig. 83) with n 
long delicate fiagellum, and atfcache<i posteriorly by a short, appaixuitly twisted, |>ediole. 


Riicten'nm. 

RoK)?iAtON. 


AntbopbygA. 

IMouromcnag. 

Vorticolls. 


37. Water from ilw tank near JaU^ Mysore . — ^This water was odourless, slightly turbid, 

of a faint greenisli tinge, and with a slight sediment. The 
Fungnl cella. Zoogporea. sediment was fenmd to consist in great part of disintegrating 

Atiuiiba.^^ vegetable tissues, with numerous small aggregations of starcli 

I’amlurbitt. Tunk-wormg, giniiules. In some of the fragments of vegetable tissue 

distinct fungal cedis, of a brownish colour, were visible, from 
which delicate . colourless threads passed out into the fiuid. One large, fusiform, multisoptute 8]x>n' 


Zoogporeg. 

KuKlcna^ 

Mouads. 

Tunk-wormg, 


was also observed free, and giving origin at either extremity to a mycelial filament. I’lirougliout- 
the preparation was much active molecular matter, and a s}>rinkling of minute Aim'ha^ each 

of the latter provided with u distinct contractile vesicle. In one place a })atch of giHicn 
fjij-ityhya ( Plate IX, fig. 55 ) filaments was observed. There were immerous spcciratms of brown, 
circular bodies of great activity, and seemingly of the nature of zoospores ; a few large, active, 
:32*<!elled Pamhrirue ( Plate IX, fig. G9); numerous minute oval and circular i/owWi?, one or two 
large HiylonychUe ? (like that of fig. 96), a few specimens of Eughnamridis^ one of E'ugl&na spirogyruy 
and one or two small tank-worms ( Plate IX, fig. 125). 


38. WfUer from Karangie Tank — ^Tliis was colourless, almost perfectly transparent, and 

deposited only a very slight sediment llie sediment was found 
Dinteuig. I Cychdm. consist almost entirely of angular jmrticles of sand, and 

showcsl a mere trace of animal or vegetable organisms, T)ie only 
forms of infusoria obse.rved were a few Diatonis imd one or two active Cyclidia. 


89, Water from the large tank into which tlm drainage from the town — This water was 

turbid, of a faint brownish tinge, with a slight disagreeable smell, 
Loptotbrix. Diatoing. and deposited a large amount of soft biownish sediment. Micros 

RacUrium. S*'*-^*' oo]>ic cxAiniiiation showed much less development and variety of 

infuHoml forau. «»an might have been expected. Tho 
Mensmoin diii. Aspidistui. composed m greater part of brown, amorphous, granular mat 

Gloooooecug. ter, with numerous fragments of vegetable tiasue, oil globules, &c., 

and in fact to ail ap|iearancos was of an excrementitious nature. 
Tl»o most piominent and abundant organisms were— irregularly lolied masses of gitjcnish collul(\s 
with a considerable amount of investing gelatinous material, and closely resembling the figures vf 
Botryococemy given by Kaltcnhorst ; and 2nc/, large plates of Merietnapediay the component cellules oi‘ 
whicli wore csolourless and veiy minute (Plate IX, fig. 68 ). Tliere were also numerous aggregations 
of pale, bluish-green cellules inveNted in gelatinous matter, and ixNssibly forming a stage in dcve> 
lopiuent of the larger masses previously alluded to (Plate IX, fig. 64). Active s|^)eoimenB of Glceococ- 
cm f were id&o prcjsent in large uumtors ( Plate IX,. fig. 66 ), with a few small DiatmnSy specimens of 
CobqiSy and large globular Monads witii lobulato^l greoenish contents. One full-sized specimen of 
ilhihdm; one of AspaUsca ; one small collection of green cellules situated on a delicate, branched fila- 
ment (Plate IX, fig. 65) ; one spirally cofiwl green filament of Ophiooytium 1 and one body consisting 
of a series of green colls arranged in a spiral curve and invested by a gelatinous coating ( Plate IX , 
fig, 47) were olwowed. All throughout there was much free molecular matter, darting specks 
and gmnules, with a few small Eaeteriay one or two patches of fungoid mycelium, and some long 
colourless filaments of Leptothrw. ^ 


40. Water from the springs in PoomiafCB Glmnnd, — This water was transparent, colourless 
•' and odourless, with only a slight trace of sedimont A ftjw active 

Ovoliaitun. 1 Awojte. Specimens of Cyclops were swimming freely in the fluiel Tlie 

aSuVivw!* ***'**”*’ sediment showed very littk on microscopic examination, although 

^ ^ * as much of it was collected as possible. What little there was 

of it a])pcared to be ^mi^osed of angular frugments of sand, with a few small fragments of dis- 
integrating vegetal4e fissueo, and granular starch. In the neighl^urliood of the latter constituents there 
were a few sj^cimenS of Cyclidia;' great numbers of fr^eC and attached Phuromomdsy one or two 
.stems and free and attadbed hea^ of Aiitlufpfiysa, and a sprinkling of minute AmmbfR (Plato 
IX, fig. 90), and active Monads of .small sise. One laige greenish Monody like those present in tint 
water of the large tank, and one Chihdonj were also doteotod. 
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41. Wafer /ro 7 n Veemagerry Soohahi draw^elL — Tliis well ie eitnaied in the oastorn part of 
the town. The water is used as drinking water. The water-level waa 30 feet from the suifact;, and 
the depth of water was 10 feot, 

• I r • II water was clear, colourless, and with a mei'o tnu3o of 

Cyciidia. j vortuwlla, sediment. Microscopically it showed veiy little, save a few grains 

curomotiftii. j gand, one or two fragments of vegetable tissue, and a spi'inkling 

of Cyclulm and free and attached IHeurommadft. A solitfiry circular cncysttKl ctdl, and oiio specimen 
of a short-steiuincd, minute, irritable Vorticella^ were tlie only other bodies detected. 

42. JVater frmti a wdl in tJie centre of the town* — This water is so bmekish as to bo unlit 
ffir use lis drinking water.” It was transparent, colourless, with a mere trace of sediment, but of a 
faint brackish taste. On niici*o8Copic examination, tho sediment was found to consist in gmiter part 

of earthy and sandy particles, with a few fragmeuts of vegetable 
CycUdlam. tissues. In the noighljourliood of the latter there were' a few 

SfKicimens oi^ Cyclldium* 

43. Water from a well in Krietnwraj MohaUay on the Houth side of the tovm. — TJiis water is 
used for drinking. It was transp^LTont, odourless, of a slight grc^isli tinge, and with little sediment, 
but contained a c^insidentble numbei of small green masses and particles suspended in it, an<l tending to 
form a layer on tlio surface. The most characteristic feature in it was the abundauee of EntnmoUraca 
present. Throe dilierent species were present in considorahle numbers— Is^, the common (Jyclo]}»- 

I A u guadneornu 2ndy a sjieoies 'of .Daphnia.; ^rdy a very peculiar 

ClaiWeysUa? Biwiberiam. ostiocode form not met with in any otlier water hei*e, nor in any 

of thfisc examined in other places. The green masses wei*e found 
to 1 k^ composed of similar dements to those forming the like bodic>s in the water from tho tank at 
Toomeoor. A^naimid cells we^^, however, present in groatiu' abunflauco in tills caw;. 

44. Water from the tank on the summit of Clwririandi JOTtW.— This water was turbid, duo to the 
presence of many minute greenish suR[>endcd jmrtioles, and deposited a considerable amount of 
sediiiKiut of similar colour. The greater portion of the suspended matter, as well as of the deposit, 
was fouiiil to consist of masses of cellules, seemingly idenuciil with thosi; of tho Clathrocystis founcl 
at Madras, Toomeoor, Ac. As usual, there wore associated with these cellules numerous sluggish 

Amaibee of various sbses, and provided with distinct rythmically 
couferactile vesicles. There was also in some of the patches au 
abundant development of laige, two or thi^ee joiutcKl Bacteria* 
In addition to the above, there wore a certain number of patclies 
of disiiitegr^tlng vegetable tissue, numerous largo active spoci- 
mens of CoUps hfrtu»% (Plate IX, fig. 119), a few small Scenedesmi and fronds of a minute cruciate 
rediaslrum (Plati) IX, fig. 43), and one or two large ivctive Tracheloceroai (Plate, IX fig. 120), one 
of wliicli was observed to undergo a process of transverse division. 


Clnthrucyntlf. 

Ausvba, 

BHcUriutn. 

OolrpM. 


8(‘onodcsmnfl. 

PediaHiriun. 

Tmclielocerca. 


45. Water from a well on Davaroy MoJiMuy in the wed aide of the totow.— The water of this 
well is used for drinking pui*i)osos. The upiier portion of this water was tmnsparent, the lower 
turbid, due to the presence of fine su8|iended flocculi, and there was also a considerable amount of 
sudiiiieiit com])osed of grey fiocculent matter. On standing for some time, it acquired a strong smell 
'of sui])liuretted hydrogen, and a faint alkaline re-actum, and afforded an example ' corroboiutive of 
thc< common belief of tho natives of tho town, that ‘Hho wati;r from the wells is spoiled by keeping.’* 
The sediment was foujid to consist in greater fiart of brownisli amorphous matter. 


Tho most characteristic feature in it was the extreme abundance of delicate^ colourless, or faintly 

greenish filaments of Beygiatoa (Plate JX, fig. .5S). There 


liydrodictyon. 


lluctcrium. 

Lyrigbya. 


were also a few fragmeuts of Hydrodictyon (Plato, IX tig. 57), 
a sprinkling of Diatmns and minute Monadsy and abundance of 
minute active Bacteria and darting mokM^ules. One ]HiCuliar Monad with tho anterior extremity 
cl(;ar and uon-gi'amdar, find witJi a long somewluit rigid fiagollum (Plate IX, fig. 76), and one green 
tibiment of LynghyOy were also observed. 


46. Water from a weU heyotul municipal UmitSy on the low ground on the eastern side of the 
town , — This well is largely employed as a source of drinking water. The water was clear, transparent 
and odourless, with a oonsiderabJo amount of sediment. A few speoimons of (Jyclops wei*o swimming 
actively about in it Tho sediment was conq>osed mainl}^of particles of sand, and of amorphous, 

brownish, gniuuhir flakes. It contained nuinei-ous fronds of a 
large spcxjies of Vedimtrvmy subfteijuontly found at Tanjoi^, a f<;w 
small Vortwellmy and long slender DiatomSy and the remains of a 
peculiar form of Enttymostrewa* There were also a few Cyclidtay 
one or two colourless speciioons of what appeared to l>o a si>eoio8 
of RaphUlkmy and some large plates of hluish-green Mcrismopedium (Plate IX, fig. 62). ^ 


Diatoms. 
Cyel»)iM». 
Pediivit nuu. 
Vorticplla. 


Cydiclium. 

liaphidium. 

Moriiinopedia. 


47. Water from tlw large tank within iEe smaU Forty Tar\fore* This water was very turbid, 
and of a red colour. Even after standing for 24 hoicrs, tl^e turbidity ap|)eared to be undiminished, 
and a mere trace of sediment was deposited, in the form of a few isolated particles. These particles, 
oil microscopic examination, were found to consist of small, rough, apparently lateritious masses, 
* while tlie fluid contained au abundauee of molecules and smaller 

ParimSum.* Anthophysa. uiosses apparently of a simUar nature. One or two molecular 

brownish flakes won; pi^esent^ in the neighbourhood of which there 
were a few fi*eo and attached specituens of FUunnmnaSy one small Paramccimiy and a small patch of 
A athiOphjHa* 
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48. Water from a lank in the Fort of Tai^ore.—Vm water ie, in tKe opinian of tho natives, 
very bad quality ; although derived from the tank in the small fort by means of a channel, the 

water in this tank is not of a red colour. The iqiccimen was clear, ocdoiwless and odourless, with 
hardly any sediment, but contained numerous small, green, floating massos, and showed a coi-sidorable 

' number of active ontomostraoous Crustacea towards the bottom. 
Entaaostraea. I Amahu cmm masses consisted of aggregations of cellules (Glathtw^a 

Otathmqrstw. I Bscterwm. ^viouriy obsmved in tanS^a^ in Madras, Wmooor, Ac. 

.In association with tlie cellules there were, as usual, numerous small Ammbw with contractile vesicles, 
and a sprinkling of large, motionless Bactp.ria. iJie crustaceans were apparently 8i>ecimcns of a 
largo species of the funily Daphmada* The valves of the carapace were not reticulated 

49. Watwr frwn lyan Colum tmky Tanj<yre.—Thv& water Igreed in general characters with 
No. 45, but contained less green floating matter, and a much greater abundance of Crustacea^ and 
depositofi rather more sediment of a greyish colour. The Crustacea were identical in natui'e with 
those of No. 45. 

The sediment was composed of grey, molecular flakes, with fragments of laterite, cotton fibres, <fec, 
I a Swimming with an active rotating movement tlirough the fluid 


« mum (Plate IX, fig. 110) with a distinet nucleus and flagellum. 

(The commonest form of Periiinvijm in Calcutta is shown in fig. 111.) There were also a few small 
active Semedesmiy and one specimen of a VortioeUay with a very thick stem, a marvellously distinct 
stem-muscle, and two separate heads.'' 

50. Water from a utell in the jaily T(imjor$.—T!)m water is considered to be of vciy good quality, 
and is used as drinking water in the jail. 

It was colourless, tiunsparent and odourless, wil^ very little sedimonti but contained an 
abundance of minute, grey, suspended fiocculL dnheso flocculi, as their appearance suggested, were 

in greater part composed of mfissos of AntKophyea stems and 
Coleps. fine molecular matter. Entangled amongst these stems were 

ASinophiyi. Cyclidia. numerous cotton fibi'es and particles of laterite. Swimming freely 

in the fluid were numerous heads and detached monads of 
Antlwphysay abundant Bi)ecimens of the common ColepSy a few Cyclidia and small specimens of 
AclinophflrySy and some Amtehm with distinct contractile vesicles (Plate IX, fig. 93). 


Scenedemnas. 

Vorticella. 


51. WaCer from the Fort ditchy This was transparent, of a yellowish colour; it 

deposited a considerable amount of brownish sediment^ and contained numerous small green masses, 

suspended in it^ or floating on the surface. There were also 
EntomcNtnioa. Socnedismiif. ntunerous active Crustacea swimming freely about in it. The 

Clatbrocyttis. Pediaiitram. green masses were composed of tlie common cAlules. The aedi- 

8 irUli””* in greater part, consisted of bi'ownish molecular matter, 

Amaba, Agpidisctt. ^ Sprinkling of minute Baeterioy and in some places contained 

Cramcuala. VurtlccUa. numerous active filaments resembling BpiriUay but showing no av- 

Cokpt. Staurnitruin. tioulatioTiB. Tliere wore also numerous peculiar .4 with deli- 

cate pointed extensions proceedij^g fi*om their pseudopodal protini- 
sions, abundant specimens of a bright ^reen, red-stigmaed Crumenula (Plate IX, fig. 89), numerous 
active specimens of Voiepsy and a sprinkhng of Soenmesmiy aaid of large fronds of a species of Pediastrum^ 
(Plate IX, fig 44). In addition to the above, there were also numerous small disciform diatoms, 
a sprinkling of minute specimens of AcUnophrysy and a few monads and specimens of Aspuliscoy 
one small very active VortkeUay and one 8{)eoimen of a peculiar Siaurastrum, The Crtistacea consisted of 
u few specimens of Cyclops and numerous specimens of the large smooth Daphnia of Nos. 46 
and 45, as well as of \ sm^er reticukted form. 

52. Water from drainage channely Trkhinoplbly,-^Tlii» water was turbid, of a yellowish colour, 
and urinous asi^eot. It was perfectly odourless, deposited a considerable amount of brownish 
sediment, and contained numerous active mosquito larvie. The sediment, was found to be principally 

composed of stems of Antlatphysa, Everywhere were myriads of 
Antbophyna. Bacterium. active Monadsy the majority of oonsidorable sise and cinmlar 

Plenromonjw. Diatomi. form (Plate IX, fig. 71), a few minute and oval (Plate XX, fig. 73) ; 

Beggiatoa. * CycUdk. the g^ter number frcHB, a few attached posteriorly by a delicate 

thread. There were also numerous free Phuromonadsy and long 
delicate filaments of dolourless Psggiatoay with abimdanoe of minute j7ae/erta and cnetgctic 
molecular matter. Flakes of hrownish molecular matter were also present in considerable numbers, 
with a few Diatoms and active Cyclidia, 

58. fVater from the Tanjore tanky Trichinopoly,-^Dm water is employed as drinking 
water. The upper portion of the specimen vns quite dear, the lower slightly turbid. It deposited 
a slight buffeolourea sediment. The flakes of the sediment were principally composed of portions of 
• disintei^ting vegetable tissues entai^led in a luxuriant growth of 

Anthophyia. Anthophysa stems, bearing an abundance of attached heads. 

liletaoned heads and free monads swarmed in the surrounding 
fluid, which contained much active molecular matter. 

54. Water from welt eU Artillery cdokmhousty used at drinking water by ike Artillery,<^ThiM 
water was colourless, transparent, and odourless, with a mere trace of sediment in the shape of one 
or two detached partic|ps. Hicrosoopio examination showed ve^ little. There was a sprinkling of 
^ what seemed to be cells of squamous ipidiielittm, one or two 

I Votksdfa small fr^ments of vegetable ocular tissue, and a few Minute 

OseiUariof and fungal filaments, These, with some lateritious 
partides, one or two minute active Monadty and a few good sized 
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Herlfmopedla. 

PedinAtrain, 

Astaiia. 


oiroular^ «ticj«ted pells, were 111 :tbe» 4ste^ Kevdlyauy firaS molecular 

matter piiesent it ■ 

5S. ^ Hiver /tmi iifi Oamwfiff , spedmen was taken at the gh4t on 

tke Sraernngamside^rf tike brid{ge» It was of a faint yellowmh 
Monsat , ..ooWr^^epositm a cdnsidemble amount of tironnish sodiuient, 

lu^ fite suspended i^articloH, whipli retuieretl 

^ it The s^ consisted almost entirely of 

angular fragments of sand and ait^^ matter. Here and there 

were globular msssea of minttte ixdobrl^ There were also present a 

sprinkling of diatoms 1 :^ yaripuS|^fN^e^ ifew small (Plato IX, fig. 42), plates of 

JuerUfnopedia^ small aoti>^ dstopne (Plate iX suasll slender tank- 

woims (Pkte IXr % 126), and active jQ>ed 

66. TTofer from rts lOsB tuted ike TtkhifU>pofy,^llsdfi wat<jr was transparent, 

001010*1688, and odonrliMi^ with, no save a ft;w minute separate particles. The fragments 

of sediment were composed of .disinbsgrating vegetable tissues, witli a few very delicate filaments 

^ of In tbe neighbourhood of these fragments there 

Leptothrlz. | nksoo 3 r»tia • 3 , sprinkling of delicate colls (Plate IX, fig. 67), apparently 

; a species of OhoeyMtiaf containing three or four minute green 
oelluleB. ile iuid cftherwim w^ extremely pure end free fiom molecular matter. 

67. Waier/rom a weU in Po$thoor^ %^ed by the^^ih Regivment Natim If^antry.^ 

. , ‘ This water was colourless, traxispai*ent, odourless, with a few 

Bhisoolmiiam. Dist^a filmy, green suspended flocculi, but very little sediment, in the 

SplrSliu'^^^ Lo^^hlflit. {orm of a few scattered, brownish particles. The filmy, green 

* • ’ flooouU were composed of filaments of a Cot\fervaceou8 seem- 

ingly a Sh{sdt(d<ndufn* Among the filaments there were a few specimens of various forms of infusoria 
Among the most characteristic of these wore a latge species of Aetimphrye and small, bright-green 
RpiriUoid filaments (Plate IX, fig. 49). There were also a few small discoid Di^tomiy and a 
Hprinkling of active Mcnade* The fragments of sediment were composed of disintegrating vegetable 
tissues, with angular particles of sand and the common amorphous, brown molecular matter. In 
their neighbourhood, and attached to them, were numerous specimens of the green epiriUM filaments 
and delicate colourless threads of LeptoiMoi, 

68. WaA/etftm. the well eUuaied helween the ArtiUery hoepUal and harradee^ TriMnapoly*’-^ 

This water was perfectly clear, colourless and odourlos% with no visible sediment, or suspended 

„ . I « matters. Microscopic examination afforded hardly any results. 

' A few small fragments of laterite, and one or two smali portions 

of disintegrati^ vegetable tisline, in the neighbourhood of which there were some small onHcmrlcfui 
encysted cellules, were all tiiiat could be fifiind. 

69. Walerfram a well in Wxdinnie Road^ JWc/wnopo^.-^This water was jperfeotly transparent, 

colourless and odourless, but deposited a slight sediment of buff- 
Hypheothrlx. Va^nleclaP coloured particles. The sediment w*as found to consist in greater 

(Plate iX, fig. 61), among the meshes of which angular particles 
of sand, fragments of laterite, and amorphous, brownish, granular matter were entangled.^ There 
weie also a few short filaments of the common Lyt^hya^ one or two specimens of ropini^^like 
bodies without any lorioa, a sprinkling of MawJtdi and small /Tsferomito, and some active specimens of 
AmpMhpitHs^ one of which was observed to undergo transveawe fission. 

60. Water /rom Teppa Cotum tanJe^ Tfichinapoly , — This ■♦ater is not used as drinking water. 

It was of a dirty yellowish colour, with numerous suaj^ended 
and floaiiiig masses of a green colour, and a considerable amount 
of bufl-ooloured sediment. Tbe green (latches Were found Ui \m 
composed of the usual Clathroeyetie cellules, and the associated 
Armbce and .Bacteria, The sediment showed an abundance of 
cotton fibres, with much brownish granular matter, delicate colour- 
less filaments of BeggiaUaa^ and a few AnBrnphyea steins. In 
some places therS w^ imasill molecular fiakes full of Asmebm and minute encysted oellules, and here 
and there were shells or integijiinents fbrnished with various born-Uke i^xsesses, imd probably 
belonging ^so some sjfedes of There were •also numerous (feticato oval, fayiHne, 

tubemulated capsules, dio wing a ^distinct ring-like mark towat*d8 one extremity and resembling ova. 
in appoamioe j they wew however uniformly empty. In addition to the above, there were npimerous 
sDeoimons of a large Paraniedfm distinctly visible to the naked eye, an^ ountainiijg yeljotr global^ 
and 


ClsthfooyfUa 

AinuDba. 

BacteriumA 

Bofrffitttoa. 

Authopliysa. 

Feridihitin). 

Panunacioao. 


Oslepa 

^dldiam. 

dfijlodoft. 

Actinophryi. 

fieouadsswtts. 

Pyclopi. 


one or two speoiniens ( 
menta of tbo 8M^ of CV<32 i,»> 

61. Wat«r from StHnun mk, aWaAA«^f|^.r-Thi» 'iroter iA»* de«t^ odotorioBR^ of « 

: - jeU<w tiiige, fwd depooited » oonaidenirUo wnounA of wditwsnA 
.o<m8utod WAialy of browaAih gauMhr 
vtth; « little Hand dad AdM delicAte aeptdte mycelial filmentu 
In MNihe jdaoe, the flakee oo^taitied nnuae^k enoyeted 
wlbof varionc siaee. .T^ idiiTOmidih;g^^ flnid contained niii 
midedidtt iudttn'.; ,« tpidnU|ihg of miaitte toy- 

meroue Bpeoimene of Aetmoj^r^i Mod Aimato viupioiw [ciam!.; a odnndwnhlfi ujamher of At»pMt0 


fonaalAtemeat,, 
Enfiyitsd calls. 
Acthio(diryS. 
Anusba. 
AmpliUeptca 


SWlcniyehia* 
Oolsps. . 

^rtioella. 

Vaglnlocku 



2U 




iiaiAisim^ 'll, fbw oomnKm taai-ironiw j oi» ” y ^.« 

{JgidiUiHfij: 4 ttegte (imaeidWn rf •, wy li«tt« Sijfhn^ehiA (Pkt* IX, fig. 1S8) j oti« »n«U TtfrtiMw wid 
o^nr«d m No. 56, reiiambUug Yagmkoh^^hxk^ 'ii^ {iroviAo^ wlp lonc^. 


: ■ flX r<asw Jkm, Thabmy'^ yWa^wHy -^l^ is iwd M driaJ^ T^ It nm 
' ttti1}id,of»lamtyeUowi>b colour, Aiwl 'aitpoanad inii^ 

asMbtcw. Aetfaiopbiyii ce^monb On for como Aqr% it aoqpaiied.a dccMed odour 

BMtcriMf. «w»»eoliia. ^ iulpliurotted faydrogon. Tfie eminent ooiiiisled .la gMRter 

part of cDormoua aumben of fliM oolburles^ lireeu 


ncmwcMMC. 


CMtiit. 


OjrdkUnoi. ^ ^ BiggiMoOt with abuadaait wtiva Jhi«itoHa» yfeuro- 

rn pnndf and O^Oidit of various riaea Thwe wore riso a Aw .||aril spocinMat df A^kwi^i, on* 


jjmall aad Ik activo of OoUpB* Hlitaiiglod tha iiljjoid 

oue place was a aeihldiy he^ of a fhi^s showing the eharaoteriatio atrookuw of the oommbtt brown 

anmld ooourriag,£a Oy^tte l(i%ytc Vll, dg. 8 B). 

68. rdbr >yna Xc*«^ tank, irrieWngpofy.TrThui watw is uairiaB cbrialdiigwi^. 

It was dear, odourless, of a &iat yellow iwlinir,<aad deposited 
an abnudiuit buff-coloured sediment. The eedituent was almost 
entirely oomposed of amoiphous grandar niatter. Ifo special 
fimn of infusoria was veiy abunduit, but there das a eonddmble 
variety <ff them present. Those observed Wire as fbllows : Isl^ 
AhUkigdli^ in small amount ; Snd, BttUadrdi two species 
(Plate IX, ffgs. '48, 4d) i' Sl-it, Scentd^n^ ; 4^ CgdieKum ; BtA, Z>Mamu of various finou j 6(A, 
small groups m green bwidet; each cellule 'provided with a delicate, odourless process (Plate IX, 
fig. 4^ j 7ti, j>§Vap4w lika ihoee of Msdms (Plate IX, fig. 101); Btfi, huge odourieSS Ameibai; 
fid, TracMootrcti, identical witii tiioee found at Mysore (Plate IX, fig 180) ; lOtf, long bluish- 
green spiral filalnerits of (Plate IX, fig. 70); lid, brown encysted dfbnlar cells; 

12d, ilepitiisec^— ‘these periMl* ^e most abundant of dl tm forms present ; ISd, active Baottmm 

and fine mdeeular uattw. 


Antbopbyis. 
Pedtsrtwiia. : 
SowHideianM. 
IfistosH. 
Ojrdidfs. ' 
AnuBbs. . 


fflUReite. . 

TrsdMwosns. 

Opbloevtittm.' 

AspHUsw. 

Bsetsiiiua.' 

IDneystsd eslis. 


ClsUiroeytiils. 

AuKsbs. 

BtiiMrisnu 

JNstMlM. 

Yesstedhk 


Qyeudlaiu. 

lM«gtetas. 

Cyolepa 


64. 'Jfv. new font; 8Vti!iMnopo^.-->This water is used for washing, dto., 

bnt not as drixudng ''’Writer. It was of a gremdsh hue due to the presence of abnndant green sue- 

|iiSnded particles, odourless^ and deposited a mere traoo of sediment 
m^the form of a few browiiiah partiole8. Hie green matter con- 
sisted of the -common eellules and their accompanying AmuAa 
and Bi6el»ia, The aeditneut was prinoipally oompowd of brown, 
dosely'^binted, fhngoid filaments, and of the more 6r less disiu- 
tegrated temriias m masses of odlnles aimilar to those suspended 
in tire fluid. There were also a few discoid Hialows; some ifetashed ysost cells ; a r^rfinkliag of 
speoimens of common ^etinop^s, Cgdidwm and AmpM^i^ i one or two very delicate fihunonts 
of Btggitttoa ; some active speoimens of Cgelept, and some portions of (Mutsgrating ve^taMe tissues. 

66. Waier/fom the tank in (4t Soik F<trl, TnefijniegiM%.«~TfaiB water is need as drinking water. 

It contained much floating and suHiended green matter, and depo- 
^timystu, Oiu^‘ sited a mere trace of sediment. Trie gneia matter waa oompo^ 

sSm^tim T $Lwf. of tile usual oellules of OlathiroognU, Atnaia and Baetenn. The 

Q«uaiTm.‘ ' sediment was eompoari of isolated pi^bes of hrownish granular 

matter, and in the neighbourhood of some of these there were a 
feW'iqwtinienB of Cydiditm, ChBodon and StyUmyehin (Plate IX, fig. 116). A few speoimens of the 
.fmi,!! Dc^hnia, rasembltug Daphma, pviex, previously obsmred in waters in Mysore and Tanjore, 
were also pment ^yond the aboye etruoturestiie water showed hardly uiything; and appeared to 
be on the whole very pure. 

66. WaUr from a liwff o< Sremmgwm, TriofiMK»pofy.— This water was oolonrlese, odonriesa^ 

, . transparent and depwtra a mere trace of sediment The feag- 

Anm^ 1 neutotnonss. meute of sediment were oomposed of portions of deoompoabg 

' vegetripetiwue, with the nsnal amorphous, brown, granubw matter. 

In and eroundtiiesefiril»B there were large ntuebers of aotivt Phiavmmib, asoaaiy sprinkln^; 

ofamaU dM«j!>«,fi!«earid eimy8ted,and afewlaige<yfidta. 

67. W<Uer fihm the Umk 4» Ms •Port dUak, AsMnw.-— -This water waw. .dear, ; oolouriese and 

" . - oderiri<<Mi '*^^ri trace of aediment,: and a.qaitddmg of rictive sped* 

CycloiM. I »oi^ • Cj^oiofu awiinming in It Miorosoopio mwininritiondiOwed very 

little. What IHUe srdifoeiM wris^preaerit appear^ to be ocmq^msed . almosft^pntirely of gmns of land 
and otiier iuorganie p|rtidflai; ; Hcorifiy a traoe of animal or vagstalxle lifb v^pt le Im ifetaotod, bsyuiHl 
the EnionmMica pre^rii^-suoded % a few minute dfemub^ SriChuy or, fe sm^ ipoups. . - 

68. Wafer fnm SMveUer'i ^ffumrifeiMV ;traUr was of a 

yellowish coluur, odourwiis^oolltriii»dri'eonddeiriUe amount ofttM •u^ndea.Bsitoiiiv and deposited a 
buff-oolourod nediTUentw The BSfiiiiiHmt wriS flwhd to he .|»itiri^ly ediinK|ied tf ':hirownish granttlar 
matter and angular, otysirilliiiepar^ea- NilH^o«id dMoiyea tiie^'|^^ latto with 

violent effervesuenoo. In addifikRt tiio abot^ thiue vmri: QriUiri'dti |ka|priiw^ od didottg**ting 
vegetable tissues, cotton fibieli rioiil- ntinritb navioalar JHtAowiA. fflMM wotri also a few i^ments of 


Dlstoma 

<.)tcilUkrUe 




0§ttilhrm and 


rifew -iumio ; ?« 6 rfelMis «|id -Btn^oria ; 


nuciieroQs srinufe imriiiil|vfedep^ idriqldiiig of sniall, 
MtgmdifsoA «r.;ti!WSferiU''feMiih 4 ^^ 

o(rimin.on.lbiiit 

68. .liPafer/ros» MssCsff 

'ing 'wa^. ' It 'Wris clear, odotullkm^ Of a 'fiiM«4:yril^tikfe’'tiri|i|ii^;.4Bttl;'^^ 'Of pafe 



0 ^ A 3 


MXOKOSeOHO 


buff^3oIo\ti^ lediihent on This d^stt consisted 

mamly of btwnish granule punr similar to those 

of No* 68. Among the materlida of the isieUm^t there were >ttiiieroiui fiiamenta of 0$emaria of 

imsdiw epwA. In the fluid there iraa a sprinlding of AtUhc^hym 
ead abundano; of tiie free monads belonging to them, 
Ptewwnow a 232S22I^ nmneipous FUuram^mdi, a great number of active Bac^ 

^ and mnch flne moleoular matter. One or two taolt-worms, 

and 

70. Waier from Ae wM >Wm lakM mm of Ao NmAoe Oavairy obtain dnnkmg 
waior^ Biliary,. — The well fa sitna^ tn the centre of an old grave-yard. This water was clear, 
colourless, odourless, and A^osfaed a s%ht sediment of the common })ale buff oolour. The sediment 

vm imposed of brown grann^ matter, with an abundance of 
MmiidR. ciyirteJline partiedet similar to those of Nos. 66, 67, and contained 

IteWhfa. mejpertions of disintegra^ vegetable tissues, cotton flbres, 
^ ^ ‘ TherO*'were few mtusona present. The only forms observed 

were a few filaments of Lyngbya^ and one or two specimens of VhUodon and StylonyMa^ and a 
scanty sprinkling of minute active Afoiiddi^ Fsirtonei and BaiOona, 

71. TToler fitom a wM «a <Aseamis Os So* 70 cosK— ^This water fa only used for bath- 

ing and wsriung* It was of a pale greenish colour, slightly turbid, 

I ^phais. ^ith an abundance of suspended prides and a scanty sediment. 

The sediment showed some of the usual amorphous matter and 
orystaUine partides, with an abundance of active hoctona and 
darting molecules. There were also numerous delicate filaments 
of OooiUaria and Zynghya ; an abundance of Ameabco, ohiefiy in the neighbourhood of dirint^ratii^ 
Daphnim ; one or two good^eifed YoriiooUm^ mid a few specimens of the large /faromscunn, previously 
found in water at Trichinopoly (Hate IX, fig. 131). 

72. irc*<ir from tostf ta Ao oompound of the CioU IfUpenBary^ Bnm PeUtAf Bdhiry . — ‘This 
water fa used for culinary purposes, but not for drinking. It was colourless, transparent and 
odourless, with a mere trace of sediment The sediment presented the same gmieral faatuies as 

I spedmens of Bellary waters. There was little 

Ampbilept^ I Buplotei. evidence of the presence of organic pollution, or of animal or 

vegetable Itfa in it A few spedmens of Amphiieptui and Euploteo (Flate^ IX, fig.jkl l2) were seen. 
This water and that from the lake at Ootacamund were the only ones in whi^ Euploiee was 
observed. ^ 


Baetorium, 

Oidllsris. 

Lyagbys. 

AmoBba. 


Vortiedla. . 
Fsramsdam. 


73. fFaiet from tko oiUayowll^ Co/lopMlIp.-— This water was of a slight greenish-yellow 

colour and a faint soft smell, but deposited no sed^ent, and was 
^iie transparent. Active specimens of Cydopo and of the large 
jbaphnia previously observed in the water of tlie ditch at 
Tanjore, were abundant, wjth a few large Hoi^fertB, and great numbers of huge, slightly moving 
Bacteria, and stUl oolourless cells, apparently Baplddia* 


BiitomostnuMu < Bseteriuui. 
Rotifera. Rtpliidia. 
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NOTE 


2 . 


Resulti of experiments on growing 
rice plsnts. 


COMMON FORMS OF MICROSCOPIC FUNGI IN CALCUTTA, &o. 

I.-COMMON POEMS IN CALCUTTA. 

1. A» any fungi affectiug rice liavt? acquired ,, special interest in connection with Profewwir 
Puntti amictinir rice. Hallier's thooiy of the causation of cholera, it appeaiw best to oou- 

® ® * aider them in the first place. 

Cultivations correfq>ondingto those desorihtHi by Hallier in which growing rice was treated with 
choleraic materials have, in my hands, fiiiled to develop any special 
fungi— any forms dilToring from those apiKsariug in corrective culti- 
vations in which normal df^ecta were employed as manuring agents. 
Ovnng to the abnormal circumstances under which the plants were placed, — excluded as far »s possible 
from external influenoes by being covered with Imll glasses, — the growth in neither class of cultivations 
was healthy ; for although the seeds germinated freely, and the young plants at fiiTtt gvow rapidly, yet 
this growth soon ceased, and they ^rnped oif without flowering. Tluis was of the less moment, liow- 
ever, as the fungal development on which so much stn^as was laid in the German obseiwations was 
one wliich ailecied the leaves, and not the grain, of the rioe, and the cultivations ofibrded ample o]q)or- 
tunities for the examination of the former. 

3. Now, as regards them, it is certain tliat in no instance did any fungi similai* to those ap]>oaring 

. A. . j X rice-leaves at Jena show themselves ; in none did any funcal 

a he C^ermsu nw-ftmgi did not ap- forms chai'acteristic of the “ cholera scries” apjwar, and in none wore 

^ ‘ they affected by any fungi which did not likewise occur on the 

knaves of the pjonts treated with the non-choleraic media. On the sickly and dead leaves fungal 
jiatchcs did freqitently make their appearance, but these were composed of the mycelium and heads 
of a minute white A»pmjilluBy appaixmtly merely an ill-devclo}>ed variety of the common yellow s|H^cieH. 
Careful examinations of dried Hpecimens <»f the stems, Waves, and husks of rice have given similar i-esults ; 
tor although in many instances these were found to Im^ more or less affected Vy mould, yet nothing re- 
sembling tho fungus descrilKid and figured by Professor Hallier was to be tbund. Tlie mould con- 
sisted simply of Aupf^rgilluB^ similar to that on the leaves in the cultivation experiments, or in a few 
cases of common Fenicillium glaucum, 

4. As regards the rice grains, however, there can be no doubt that in many samples of liaznnr 

, rice a certain uumlicr f)f them are iuoto or less affected by a fun^ 

I^placcb the stewh, and the gnu, 

more or less, Tho degree of aliection in the individual gmiiis, 
and the total number affected in different samples, varies considerably. As a goneval rule, 
only a voiy few fungoid grains are present, but occasionally a sample is met with in which they 
form a characteristic feature, their presence being easily detected by their becoming of u 
brownish or .black hue, tho intensity of which is de}>endeiit on ihe amount of fungal cells pti^ient 
in each. The grains ultimately bt^come somewbat shrunken and fum»wed, liaitl and black, showing 
a deep black siirfiice on section, but do not break up or show any superficial development r»f fungal 
coDh in the form of mould. Thin sections show masses and cliains of dark-brown fungal cells 
(Plate X, figs. 1, 2). The individual cells genomlly oontaiued one or two distinct gi*anulo», and in 
simi(* instances sliowed traces of transverse se])tatioii. 

5. Numerous cultivations of such grains were undertaken, but the results obtained were un- 

Rc-rolt. of the diltir.tion of eneU indffiiiitc. Cultivations in which glycerine and 

gn\txH, phosphate of amraoniii were employed tui a medium genemlly 

affoixled an abundant crop of the common yellow Aiipargilluit 
(Plate X, fig. 3 A). Occasionally, along with this, there was a certain amount of a largo lirown Jfucar 
01 Am>pho'm^ which subsequently ocouireil in profusion in cultivations of damaged wheat flour 
(I'lates X, fig. 3. B, XI, tig. 3). In one case, in addition to Fenkillium glaiicum, and the yellow mid 
glaucou;* Attj)ergill% there was a considers blc development of a form wiiicb had not been previously 

observed (Plate X, fig. ^). The mycelium was colourless, jointed 
Peculiar form sppfliirjnff la cultivn- and there, showing slight diiitations, and giving origin to 

iTor nan.c»«i,8 e«,ct, jointed, brownUh filamonte. The*? filLonte 

divided above into numeixiUB branolies spreading in a more or lesw 
umbellate fashion, occasionally giving origin to secondary branches, and Wring at their apices largo, 
irregularly roumled bodies of a deep-brown colour, compownl of Heveral round or oval cells, closely 
aggn?gated, and in some cases, to all apjioarance, |>artially fused together (Rate X, fig. 4. C). 111680 

heads, when cultivated, gave origin to numerous closely-jointed bmvirn filaments, fonning dense net- 
works and inegulay collular hcAjis (Plate X, fig. fi), closely Tesefnbliijg thesis originally present in tho 
rice. Thm? was, however, nothing to prove positively that they had any organic connection witli tlio 
latter, and the only thing iji favour of the supposition that they were so connected, was the fact that 
on tho only occasion on which tlio form to which tliey lielongiKl was observed, it was as ii ivsult of 
the cultivation of fungoid rice graina 
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ih Oousuleriiig tliat tlni riatunil locality for the further developnicTit r»f the fnngal cells in tha 
^ ^ w jwobiihility the earth, an ex}aTinu‘nt was triiul in 

1 ceuhar form npppanujj ill tt cul- >vlnch the afTecttid grains wtnv planted in iiudst earth. Tin*, result 
• on anundant development fin some griuns of the coruraon Juprr- 

and on others of a form which had not been pi’evionsly obtained during the course of the soricjs of 
obsei-vations (I'luie X, fig. 6). Tlie mycelium was densely meshed among the starcli gmins of the 
rice, consisting of nearly colonrless, jointless filaments, sliowing occiisioiial ililatations, hikI arising fj*om 
brownish cells sfjeiuingly identical with those (Flatf? X, fig. 1) originally pi’t^sent in tlie grain. Towards 
the outtn* sinface f>f the grain, the mycelial filaments wore long, with ft‘W joints or hrancheH, arul of a 
vandyk<'-brown colour. These biwn filaments gave origin tfi tliick, or(s:t, jointless threads, two or threi^ 
fre( I uontly arising close togetliM*, clavate at their apices, and lataringan abundance of niinutt% colourless 
spores on a dense hiycr of spicules (.Plato X, fig. 5). To tbc naked eye, and undoj' low powers and 
reflected light, the heads wore of a beautiful bright bluish-gi-een tint when mature. Wlu*tlier tin's or 
the ]>revious form has any organic connection witli tln^ fungal cfills of tlie ricfi is very doubtful, hut 
tJic fact that such cells are not uncommon in the gmin sold in tin? Iiaziuir is certain. 

7. The commoneat mucedinous forms in Calcutta havt^ bi'cn iiln»{idy descrihed iu connection with 

X. . . subject of cultivations of ehoh^raie nififlia, and T shall litae 

(Jommouest mui'Cihnous fungi ni . . ,, . « . ’ . * . " : . 

Culcuttu. mention one or two otJicr sp«^cies of nneroseopje fungi which 

apjiear to deservf^ notice on account of their jii’evalence. 

8. A species of MvAor or Ancoj^fiora hius btiou already referrtMl to a.s occasionally appifaring in 

, , . . , cultivations of rice grains. It wius obsiTved on otlier occasions 

"" ab.n.a.«,t «i.m- 

mens wen^ obtained in a smic.s of cultivations of damaged whc*at 
flour. Tlie samido was a portion of a supply of Australian flour from which it was found imposHil»le 
t.> make good briiad, owing to iis not “rising,” and was sent down from the Darjeeling jail forexamiiv 
atiou, as in outward appearance there was nothing bmi about it. Many spiHriniens wm-e examined, 
and all gave siiiiilar resiilts, slniwdrig the presence of an abundance of minute braiicluwi fungal fila- 
ments. Cultivations of this flour invariably resulted in the rapiil growth of these filaments, and tln^ 
subsecpieiit development from them oi rich crojis of a dark-brown J/wcor. C^oinjiarative <'.N.periuients 
were tried wdth samjiles of good flour, and although fungi ultimately iipjuured on them, tliere was not 
the immediate development cJiarackuisiiig the dauiaged flour, and the forms devel()|M?d w^ere almost 
without <rxc<5ption those occurring with gniaUist profusion on any other decomposing substances, TIui 
mycidium of tlie J/acor foriinsJ a tangled mass of colourless, septate filaments, irregularly branclusl 
and showing numerous dilitatioiis. From tlie niyeeliuin, long, usually jointless filaments arose, wliieli 
Stelonil'croiw growth. curvid downwards and lM‘came rootcul at thtdr extremities in a 

st<jloniferona* iimnner (Plat-e Xi, fig. 3. Tl). At the rooked points 
they gave origin ki two or three erect, amber-eoloimd threads, hearing dark, brown sporangia (Pluto 
XI, fig, 3 11). Ooeasionally, in place of curving down and rooting, the elongak‘d filaments divideil 
directly into several siioraiigikmius branches (Plaki XI, fig. 3. A). From tlu^ points wliere the stolons 
wen^ rooted, a new series oi filaments w’ere given olf, which curved dow^n and rookd in their turn, 
and tliis process being re|»eated again and again, the fungus rapid spread i>ver a large circular 
ar(*a. The. sjiores were large*, fusiform, and, wdien mature, of a rich brown colour (Plak X I, lig. 3. D). 
The ilehiseenci? of the- peridiole was usually of the nature characterising Ascophorciy consisting of a 
gradual <lisiiitegration and disa.piK>iirance, followed by collapse of the columella (Plate XI, fig. 3. C), 
but occasionally it w^as of tlie chanicter nonnal in Mucor, 

0. Of occasional oceurreiiee in water, and even in .spi*ciniens of what is snp])lied as distilled 

A,i,ur«illuB,Vvcloi.«d in water. f I-*'***'*’; f'!*'"' AHper,,ilh,o (I’lato XI ii« 1. A). 

It appears to the naked eye in the. form of soft wduk' floating 
masses, of a woolly aspect, and sliowdng a sprinkling of fawueoloui-ed heads of spores. Tlie mycelium 
is cohmrlcss and sparsely sejitHki, tin? individual cells conkiining iiumiu'ous oiiy-looking globules in 
their ]>rok>]»lasm. The filaments are irregularly brancheal and bear three distinct forms of fruijtifieation. 

ThnH. forma of fructittcation. 

situatcil at the apexot aside hiunch of theinycelinm ; )lmly isolated 
chains of smiill conitliul cells j 3n/, large AKpcrijilliw heads (Plato XI, fig. I. A), Tliese an* 
borne on thick jointless filaments, and are charnck?risi*il by thes extiome kniaeity wdth wJiieh the 
individual spores of the chains iwlhero ki one another. The spores are of small size (l^atc XI, fig. 1), 
and, when in mass, of a pah* fawn colour. 

10. On the living leaves of ferns and of mango trees imtchos of an exceedingly ]iretty ZiV/mo/r/- 

„ , c/m?;/- (1) are not uiieommon (Plate XI, fig. 7).* It aiipears usually 

iunguK on mango loavca. of oircunmciibcl ruaty yullov^ spots on the npio/r 

surfaces of the afleckul leaves. On microscopic examination tlicse spots are found k> Iki composed 
of eluskrs of thick, erect, jointed filaments, clavate at the ajiex, and full of masses of brilliant orange 
protoplasm. The clavaki extremity gives origin to a few large spirsules, each of •which is sunmiuuted 
liy a solitary, obovate orange spore.* 

1 1. Two species of StUbum are of very frecpwmt occurrence dunug the rains. The commonest 

is of bright oiungo colour, and occurs in jirofnsion on the bark of 
Species of Stilbum. bamboos. TJie second species i.s characteiised b}' a black stem 

and salmon-coloured liimd, and is found on decaying bark. 


* The spores are at first conceiil(*d by a ih'licaiu eohmrloss capsule, which is ruplurril hr lln ir growth ami by 

till* lengthening of the upjier imrt of the stem, and freipicutly remains in^ the form of a sUcath or oollnr a little 

below the head. 
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12, Venous sphieriaccioiis species an? very coiiitoon, as, for instance, that affecting the leaves 

of ]>iunlK»os, and one occun-iug indifferently on various kinds of 
Sphienacci. (Plate XI, tig. 22. A, B). The perithecia are carbon- 

aceous, erumpeiit, destitute of stroma and clothoil with projecting filaments. (A. Detached and rup- 
turo<l peritheciiiin). They contain numerous, very delicate asci, containing six or eight brown fusi- 
form Hi>ores (B). 

13, A species of sphssroncineious fungus is occasionally to be mot with in abundanct5 on damp 

])apor. It consists of small, free, carbonaceous porithtjcia, which 
Spbaironmnoi. p,»ovided su]ioriorly with numerous long filaments (Plate XI, 

lig. 8). The perithecia ultimately rupture at the apex and allow numerous brown spores t(^ escape, 
wiiicli, remaining entangled among the filaments, form large projecting masses (Plate XI, fig. 8. B). 

14, A species of AEcidium is not uncommon at certain seasons on the leaves of various shrubs. It 

appeal’s on the undt»r surface of the heaves of ihe lowest brand los, 
jEcidium. in Uif» form of bright-yellow irregiibu' patches. Thes<^ patdies are 

formed of circular, occasionally confluent, cups, with toothed, 
iiicui’ved margins, and containing an abundance of large obovato, minutely echinulato, yellow s|)oi*cs 
(Plate XI. fig. Ifi. A, B). 


II.-COMMON FORMS OF MICRO-FUNOI IN THE NEILOHERRIES. 


15. Tlic profusion of microscopic fungi (Kjcurring on the plateau and slo|S3S of the Noilgherries is 
. « . r .1 XT M very great, and their “conns’* must fre(iueiitlv lxM)reM!nt in the air 

ghon ios. numbei’s. The most oonspuniouH species are those aflticting 

living leaver, wJiich specially abouivl in tlie damper pai’ts of the 
ghats, some of them producing conspicuous spots and patches on tlic leaves, and othei-s covering tlumi 
almost entirely witli a douse black felty coating. 

IG. A small s] Hides of PcnicUlium, ap}»arontly a variety of the commmi PmlcUlkim f/kmmmy 
p . .... is very ubuudaiit, occurring oil decaying fruit, «Src. (Plate XI, tig, 

einri luin. sjK*cii*s of AspfiryiUm^ so abundant in Calcuttii, do not 

a])]Hiar to be of froi]uont occurrence. 

17. A small species of Mticor is common on various diicaying subsUmoos (Plate XI, fig. 5). 

The niycdiuin is c<uuposcd of colourless, sparsely-jointed filaments, 
giving oHgin to an abundance of erect, jcuntless feHilo tlncuuls 
I M oving globosi' spoi-aiigia, which are. at first colourless, and ultimately deep black. The spon^s aiv 
eliptic and of a brown colour (Plato XI, lig. 5. B). 

18. As })reviously mentioned, tlui yellow Pvmfmm occurring in Oalciitta was also obtained in 

Kurothnn. abundance at Ootacannmd, growing on tiecaying ganlen seeds. 

11). Tlio Jifdnotrichum (fj of the nuingo leaves in Calcutta is here found in abuiidiuicio on various 

evmgretm leaves, and specially on those of tlui comniou rhodod- 
Ubinotnohuin ? eielrou. 

20. Species of deuiaticous genem abound, frei|nently clotliiiig the living leaves of evorgrc;en 
Duiiifttid, trees and shrubs with dense black webs of fibiments. 


21. One of the most abundant of these appeal’s to be a specie.s of (Jktdonporiiim (Plato 

XI, fig. ID). It covers tha afftJcUHl hiavc^s witli a sooty, easily 
CliitioMporiuin. deUiehed felt, and piinliioc's tliree dilTereut kinds of spores 

(Plah'. XT, fig. 11) A, I), E ), Those of tlie flr.st form (A) are of 
Tbrw fums (if sports. iiii doijgat(?d fusiforiu shape, ami marked by throe or four septa. 

They arise here and there from the sides of erect, jointed bi’own fila- 
ments. Those of the next form (E) art’ iiiucJi largtu’, rounded at tJieir oxtremitii^s, and showing four 
sojita. They are found on the ni^twork from which tht^ filaments arise. Tlioso of the thii’d fonn 
.iro very minute, oval and colonrltjss (D), They are contained wdthiii largo, globular carbonaceous i>eri • 
thecin. (B), wliicb art! found in the same .situation a.sthe second viiritity of spoi-es. Tliese are roticulattid 
like th(^ perithecia of (C), but appartuitly difler from tlujin in containing naked sjKjres and no 

a.soi. 


22. A large, handsome Jfdmwilwfiporlum occui’s abundantly on dead l>ark (Plate XI, fig, 

IS). 

23. Various .sjiecies of Splurromnm occur, which ]>roduce the same eflect as tho Cladoftponu 

in blackening the loaves of various plants, 

Splimroucinoi. 


24. One of the most interesting of th(!W! is one which is associated with tlio “ oofle«^ bng,” and 
o 1 i. which is commonly sup^iosed by the plautei*s to be a s(jci*ction from 
I? un}?uB ou leaves of cohee plants. insect. It occurs as a dense sooty-black web, covering the sur- 

faco.s of the leaves, and easily j>eeled oft’ in flakes from them, leaving the substance of the leaf apparently 
iiitiict. It usually is confined to tho supciior surfaces of the leaves, and only affects the inferior 
surfaces, on which the insect is chiefly found to a veiy limited extent. In certain instances in whicJli 
the surfaces of the leaves have been accidentally reversed during their growth, and in which tho 
inferi*»r Hui*fao(\s are presented to the light, 1 have observed that tho distribution of the insect and 
fungus is also revi^sod, the former aftecting the tru<‘ superior ^face, and the latter tho true inferior 
one. The planttirs give different and sornowhat conflicting accounts regarding the relative times of 
development of tlit! insect and the fungal growths, some asserting that they are first made aware of 
the presence of “the bug” by the blackening of the plants, due to the development of the fungus; 
while others say that they think the ap]icarauce of tho fungus is a good sign, and shows that tho 
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plants will soon Iw free of tho disoaso. Tl>e i-elation Ixjtwcon the oceuiTcn«»' of the inspct and Urn 

fungus is 84>iu«\vhat ubscure, and would mjuiro cjiroful iuvosti- 
Coniioction iHitwccii ofcurrence to dntcriniiK! ; i)iit in tho meantime it is certain that they 

of iiisfcL Uiiil allcctiouH of the constantly oo-exist, and that, as a rule, they affect the op]M»Mite 
leaves of the i-oaee p ant. surfaces of tim clisciused leaves."" Wlieii extuiiiiictl microscopically, 

the black web is fiuind to bo composed of a denser ciellular layer covered witli elongatetl, carbriuacjeous 
perithecia (l^lat;<^ XI, fig. 20. A). Tliese are clothed with niinierous sliort cellular i>rooessoM below, 
and tuid supcu-iorlv in an elongated slender neck, with a slightly expanded ostioluin, surrounded with 
somewhat re-curvJd tootlidik(^ processes XI, fig. 30. H), and giving exit to iimuinerable 

niiiiutt?, oval, colourless spores (Plate XI, fig. 20. li). . 

35. (Jther coiiioinycetouH species occur m great abundance on diffcrtuit lierbactjous plants. 

Among the commonest of tlie.se are a largtj J^fccmiv occumiig on 
Puccinia. under surfaces of tho leaves of a coirnuon small climber (IMate 

ColijoHporiiim. XI, tig. 9), a CoffiOHjioriutn (Plate XT, lig. 11), very frecjm^iit on 

the under surfac<‘ of the leu vi;m of TradeHcaatm^ which it cov(!i-s 
with dusty ochroy rings and p,atclies ; and a second sixties on Barberry leaves, with brilliant yellow 
oval spores (Plate XT, lig. 12) in pustules on i'*)d dis<joloured patelies. J wo s|M^cics of ^Krldinm are 

also of common occurrence, the first (Plat.l^ X f, fig. 14) on the 
iKcidium. leaves of G nfiphalivni^ the second on those i»f ^trofdlantlhi.H (Plate 

^ fig* 1"’)* . . . , 

2(h On the under surfaces of various leaves, among which a^l^ tliose of (Hnchana mccirmra^ 

patches of bright cauai*y- yellow, eehinulaie spores are sometimes 
affecting ehadiona leaves. found (Plate XI, lig. lO), mingled with which arc a fow 

much larger, elliptical, ribbed ones. , , i 

27. Varit)us species of splneriimeions fungi arc also voiy abundant, both on living and dead 
• vegetable tissues, some of the aggregate forms producing very 
Spluuriactii. Conspicuous elfeeis on the c»douring of ilie jdants whicJi tiuy afTeet. 

Among th(*commoncr of th<‘se are thefollowing one commonly iiccurring ondcadhjirkin the ghats. 
Itai)i)cars in the form of prominent black specks, composed of isolatiid, erumpent perfthecia without any 
stroiiiii. The asci (Platt; XI, lig. 21 ) arc clougatcxl, slender, surroundctl by delicate paiuphyses, and con- 
taining six to t‘ight oval s])ores, whicli in most tymes, when matims are iiiiiseptate, and give origin in ger- 
minating to a thdicate tiirmiiml mycelial thread from either oxtrcimity. ^ one forming small flattened 
Idack warts on tho siipt^rior surfaces of evergretm leaves in t.he ghats. Tliesc warfs ari^ formed of 
isolated ptaithecia, widely opeii(‘d and dcstitutt^ of stroma, and ai-e very conspicuous, duo to their 
intense black eohmr and to the narrow ring of yellow distsoloured leaf tissue whicli encircles them. 
TIu) asci (IMate XI, tig. 23) an^ large, obovato, and surrounded by tiiick paraphyst‘s. They contain 
iiumertms hirgi; sjiorcs, with an hour-glass contraction in the centre dividing them into two lobes, 
eae.li of which contains a larg(‘ globular ma^s of jiroioplasm, but whicli are m>t separated from one 
lumther bv any kind of septum. 3rc/, a species forming largts slightly promirnmt yidlow patches 
on the hives of evergreen treijs and sliriibs in the ghfits. The leaf is discoloured throughout 
its whole- thick m^HH, and on tin* inferior surface shows dc])iessions corre^sponding with the prominences 
of the iitlicr side. The spots on transveu'se. section arc found to he. composed of aggi-egaiions of 
immersiMl circular pmithwia tilled with long, shmder, blunt-tii>ped asci, generally conhiining eight oval 
siiorcs (Plate XI, tig. 2(»). \thy a species apjieariug in black rough putcdies on the upper siir- 
lUct?s of tlie loavt?s of a labiate plant at Ootacaiuund. The patches are composinl of minute globu- 
lar periibcitia of an intense black (u»lour, erumpent, without stroma, opening by a port; at the apex, and 
<)ceasioin,lly cojifluejit. The asci are short, obovatt^ and filled with brown si>oreH ( Platti XI, lig. 21. A,B), 
carfiof whichc(»ntsiins,acouph^ ofprouiincntglolailes. 5M-, a species forming black elevated patches 
and crusts on the surface of the leaves of shrubs on tho hills around ( )otacamiiiid. Tlif3se crusts 
(M)iLsist <)fra<liating occasionally coiifluorit circular patches of black stroma, hearing tr.wards their cen- 
tiv several prominent globular ixirithccia, surrounded by radiating, ociyisionall.y lirajichcd, blm-k lila. 
ments. 'The pcrithecia contain somewhut elongated asei, BurrouudiMl with very large ])amphyscH (Plate 
XI fig 25) The thecai arc extremely dolicatt^ and contain two large brown spoi’cs, which arc sub- 
dividid into live distinct jKirtions by four transverse septa, and cmitaiii numerous oiJy-looking globules 


in tluiir interior. . . , • i i * j- ,i 

2^. Thi! ab()ve nre a few of tho coniuioiicr uiicroBoopie fungi of tho ghats nna pUteau oi tlie 
Neilgherries, mioli aa are easily attaiiiahlc in a euwory examination, anil i>i-odue« conspicuous offocts 
on tile hight’r vogcUition of llio localities in which they occur. 


III.— FORMS OP MTC1«)SC01*IC FUNGI COMMON IN TANJORE. 

‘>9 Owing to tlic fact that the time spent in Tanjoro was very short, and that it was mainly' 
*■' * ® occupied in cxamiiuvtions connected with the soil theory and the 

Common forms of micro-fungi in microscopic characters of tlie watiir-supplj, only a few species 
Tiii\jore, Qf fungi, vciy conspicuous from their appearance and fn.>m the 

efleots which they produced, were obtoiimd. , - „ . , . r i r • 

aO Those of commonest .iccuiwnce wci-o the following : -Is*, some of die samples of rice 

obtained from tlu? buziuir contained a few specimens ot the bhtek- 
Fungoid rice. eiiod fungoid grains previously described as occurring in the rice 

of the bilzuarK of Calouttiu 2nd, a very large, bandsome, 
Aflcephoro. dark-brow^ii Ascophorn occiirreil in great profusion on young jaek- 

fruits in the public garden within tbe small hut, covering thorn 


* It is liidilv probable that IhiK fiuestiuii has been almidy worked out, but as 1 havu Wc\i unable to me»-t 
xvith any uotifv of it iu Calcutta, it appeared to be desirable tj record any informatiou regarding a matter of so 
great practical imporlamie. 
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with a deep-brown or black f(‘lt of loHilc biuids, and cauHing thom to leave a sooty stain on any- 
thing with wliich they came in contact. The lertile filaments were erect, Jointhiss, occasionally 
branclwid, and of a brownish colour (Phik' XI, lig. 17. A), ^’lie majority of the spori^s were globular 
and vei-y dark -brown (Plate XJ, tig. 17. B), but among these there were a few very large, colourless, 
oval, uniseptate bodies. 3r^/, covtjring tl.e leavt's a.ud slu)ots of shnibs {PhijUmithm) in the same 
garden was an exceedingly beautiful and peculiar form of fungus, which 1 have as yet been unable 

to identify, but which agrees in the. outward characters of its heads 
Ravcnelin P with those of Jit$veneliaf as figured by Mr. Berkeley, It occurred 

in the fonn of circuhu', flattcnied, sessile, ureolak discs, sniTounded 
by a row of short capitate rays (Plah^ XT, fig. lib A), appearing in profile concavo-convex (Platx^ XT, 
tig. 13. B), and attaclied to the leaves, tkc., on which tliey gveuv by means of short, delicate, lootrlike 
filaments. The; discs wore formed of an aggregation of cells (Pla-k? XT, fig. 13. 0) of a more or less 
cuiieat.e form, snrniounkd by a wart-like prominence, and containing a large circular or oval nuckM»id 
body in their inttirior. T’hoir structure was complex, as they contained two distinct masso's of proto- 
plasm, tlio lower and larger of which was colourless, or pale yellow, and contained the nucleus, while the 
upper wfus of a rich roddish-browui colour, and a])pearcd to Isi comjjosc tl of nuiiierouK sejiarato layers 
(PlaUvXl, fig. 13. C). The peripheral rays were colourless and attached to the outer row of cells 
(I Mate Xl^ fig. 13. C), in which the coloured layer was curved round so as to niaeh the lower siufaet* 
of the disc. In association witli the discs were numerous, tltdicak?, colourless, sporfulike cells (Plak^ XT, 
lig. 13. D), but the exact method of their attachment could not In* made out, owing to the fact that 
tliey wen^ invariably separated in the ju’ocess of examination. Tlu‘ discs when mature were of a 
btjautiful, glistening, rich brown colour, and wore very easily detached from the leaves, ifec., by a little 
friction or by tlie application of moisture. 

31. Examinations regarding the presence and amount of fungoid cells in the air W(»re made iti 

„ r • • XI • ’ various localities in the south of Ijidia. Owdng to the want of 

oMtf loculitiMfl. proper a]>paratus, these could only be roughly peilormed by means 

of exuininatioji of the dust which had settleii on the ledges on 
doors and otlier parts of buildings, and on the leaves of Ircc^s growing near tin' sides (»f roads. 
These examinations, owing to their imperfection, as w’oll as to their very limited number, yielded 
little in the way of ]u)sitive results, beyond the fact that the dnst in certain very feverisli bxialitie.s^ 
snob as My.sore and Tcfipakamlali, did not appear to c»uitain any greatoi* abundaiiei* of iiingt>i<l cells 
than that of other localities, such as 'Panjore, which aixi very free from fcvei\ In botli sets of local 
ities some speciiruais contained a voy huge number of such cells, while otluu’s showed hardly any. 
Whetlu^r the cells ]ir(‘.Meut were of a dillereut nature in the. diflei’ent localities could not. lie ascertained, 
owing to the waJit of time and facilities for carc^ful examination. 

32. The entire series of examinations of fungi dias as yet altogether failed to discover any 

eviihuices of the association of any jsaniliar fungoid growth with 
Results of cxfiniiiitttioug of fungi. the occummcc of cholera, but tlic tpuistions involved in a rcnillv 
satisfactory determ iiiatioii of the matter are so complex and so beset with fallaci(*s that any state- 
ments repirdhig them must necessarily be merely provisional, until a very mncli larger number of 
examinations and exiierimunts has been made. 


NOTE C. 


DEVELOrMENTS OCCURllINrx IN SOLUTIONS OF CHOLERAIC iLVTERIALS. 

1. Very many oxperiiutmts were tried on this point, but, as previously nu-orded, without any 

, . . LI.* 1 remarkable results being obtained. Tlii^ di'tails of 

ivpcnments on (?holeri7.ed solu- _ « , _ , . ti. mius oi one sucii 

tioiis. exjMTiment are rceonh^d in connection with the (jiicstion of the 

exLsUuice of an organic relalioii between certain Avuehiv and 


Mmads, 


2. The jinmary development iti all siicli ex]»ei‘inients consisted in tin* formation of a surfac(‘ 

layer of Bacteria and Vibrioms, with a varying amount of struc- 
Formation of “proligerouH prtliclc.’' tnreless gelatinous material. Subsequently various liigher inluso- 

I'bil frinas apjjcared, the relative jiropoVtioas of wdiich varied 
.greatly in difTcreait instances. As previously mentioned, fungal cells were very nuv, but low idgoid 
tbnus freijucutly appeared at late [Hiriods in the course of experiments. ° 

3. The fonus of infusoria of most frequent occurrenco were certainly the Amwhm and 

JMonaxU, previously alluded to (Plate V, ligs. 3, 4). AathoukyHii 
Auitcbm ami momulH most frequent. (Plate^ V, lig. 1) cJime next in order of irofiuency, sometimes 

prevailing to the almost eiitire exclusion of other fiirms. Ctjcli 
dium n\\i\ Chihdori fig. 2) frequently made their appearance at a later jan-iod. Of les.s 

frequent occurrence were PlemvmonaSy minute Monads^ charaettais(?d by Uung 

proviiled with a distinct c<jiitractile vesicle (Plaki V,^ fig. 6, A, B, C), while in a limited number of 
instances there was a development of numerous specimenB of small siK^Jes of Aciinophritn. Adattia 
and DiudmU (PlaUi^V,'!fig. 6, D, E, F), ' ’ 

4. Norn* of these infusoria were iM^culiar to choleraic solutions or ocjcurred in gr<»atcr 

No hifusopm pf-niliar to choleraic *^^*^*^ .solutions of blood'-acrum and of various 

KoluiiouB. orgamc matemk 
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EXPLANATIOISr OF THE PLATES. 


PLATE I. 


1.— Diaf^ani illustrntivo oftlie questions rof^ardin^f wells ns irulicos of conditions of soil-moisturo. 

A.-— SurfiU'f well. 

sunk iiilo tlit» iin}>enm‘al)lo suk-Hoil, bnf depondenl on local soil-water. 

C. — Well o]»eiiiiiK iiit(» a l.»«»dy of water Iteneatli llio first impennealile stratum. 

D. — Aci’umulntion of soil-water in a shallow depri‘ssioii. 

F\(j> 2.— Diaf^ram illustrative of the influence of huncled tanks on the conditions ol Noil-moistiire in the 
neigh hourhood. 

A. — Area, in Avhieh there is {iccnmnlatimi of soil-moistuitn 

B. — Tank eansing thej|jgeuuiuln.lioii in the soil of A. 

Fvj. 3.— Diagram illustrative of tlie existclico of local aecunuilatiuns of soil-inoisture hetionih an evenly sloping 
surface. 


PLATK TI. 


Flfj^ 1.— A.— Darge cells resemhling exudation cells, and amodue from a choleraic dejectiuii, x 330. 

B. — SuiJill Anuebu! from a- choleraic dejection, x 330. 

FUj, 2. — Kpitlieliul cells from a ebolerai<] dejcclion. x 330 A:, 7<K). 

Fvj» 3. — A. — T{|ood-cor|juseles from a c*liolera.ie dejection, x 330. 

B. — (ireenish cells I'roni a eliolTaic d(“ji‘etion, x 330. 

C. — Willie blood-eorpiiseles from a d^'seiiLane dejection, x 330. 

from a ilysenleric dejection tn^atcd with acetic aeld, x 330. 

E. — lied blood-enrjm.sel^s after 2l hours' immersion in choleraic fluid, x330, 

F\g. di.— MiscellaiU'niis nhjeet.s trom idioleraic tiejecia. 

A. — Dhal cells, X 103. 

B. “-S;nvln;i, x 330. 

C. — ■ Stiiri*li-eov|»usc!es, x 330, 

B. — Peeiiliar cells resembling cysts, x 330. 

E. — IJeuiains of ve.getahle tissue, x 330. 

P. — lilnil cells from a illiAl grain, x 103. 

F'iff, 6.— •Itliseellam <ms olijn-ts from I'holeraic dejecta. 

A. .1i. ' Ova of (Mito/oa, A X 210, 11x330. 

C. — Ted last rum, x ;j30. 

D. Desinids and otber algnl cells, x 330. 

F\fj, (i.—Miseella neons objeids from elioleraie dejeetn.* 

A. — t’rvstals ot* annnonio-|iliospl\ate of magnesia, x 33i.). 

B. --0r>stals of greenish color, x 330. 

C. “ ' Iliiictcria, X 330, 

PLATE III. 

FUu 1.— “ P<‘rtioii of a eholevaii* dejection. 

Fuj. 2, — K('i11ieHuio ami red bloo/UeorpusclcH from ilu» contents of the ileum of the some case. 

F\*), 3. — Summit of a villus ultli epithelial cells and delicate, vesicles from the jejuniim of a case of cholera. 
/'V//. 'I. — Kpit helium iVom the jejiimnu of a i:a.se of cholera, 

Fi(j. 5.- (’ells from a elioleraie rlejeftion. 

h'ltj. 0. — A. — (’i lls lesemhling exudafiou cells from a choleraic dejection. 

B. -Lxiulatioii celJs from tiie seriun of a blister treated with acetic acid. 


PLATE IV. 

Fin. ]. — Oercomoiiods from choleraic dejecta, 

A. — (^mlnloner variety, x 330, 

B. - -2n<l variety, x :l3(i. 

AV/. 2. — IJarer form of monad from cl.oleraic dejecta, x 330. 

F\(j. 3. — I’ortion of a. choleraic dejection, x 330. 

Fhf. 4 — (Vlls from a choleraic deji clion, x 33<), 

Fuj. o.— C hangi s of ftirm in Aimelitn <if ti eholeraio dejection, x 33o, 

Fij. 0. — Changes of Aiiuehio in breaking up, x 330. 

PLATE V. 

INFUROUIA FBOM B0U:TU»N8 OE rirflLKltUC TiKJECTA. 
Fiq. 1. — Ant liophysa from a. solution of choleraic dejecta. 

Fiq. 2. — Infusoria from solutions of choh'raie dejeetii. (Oyclidium and Chilodon). 
Fiq. 3.- First ap|nMiram’e vif iiino-ha’ in a cliolenzcd solution. 

4 , — Ai tive and eneysted amadue and the iiiouads developed from them. 

Fhu .3. -(’ells developed in n choleraic deject ion. 

Fiq. G.— Infusoria commonly found iucholerized solutions* 

A. - -FletnMnumMs. 

B. — Amphileptus. (P) * . , 

C. — Minute monads with coutnrotile vesicles. 

D. — Aclinophrys. 

E. — Astasia. 

E. - DisclmiH. (?) 

PLATE VI. 

AVr/. 1.— A — Fincysied and .still eells from non-cliolcraic dejecta. 

B. — Amu lae from uon*choIcraic dejecta. 


L 2 



1)11. D. CUNNIKGIIAM’s IIEPOIIT ON CHOLICUA. 


[Appendix B 


232 


/'Vfy. 2 .-— ChUh clue to ilie piuimativo multi])! i«‘al ion of amculno in ly nou-clioleraic dejection. 
Fi(f. 3. — More ailvaneod of ilie namo ]»roceM8 in Uio same dejection. 

Fip% 4. — Similar ccIIh devoinped in anotlier dejection. 

Fiff. 5. —Similar ccUh developed in anolher dejeetion. 

Fly. G. — (MIh octMirrinjir h» a dejection ]»rodu((*d 1)>- «nlpluit.e of maj^ncMiji. 

A.— (.Vils reseinldiiig tlie macroconidia ol' I’rufesHor liullier. 


PLATE VTI. 

Fiff. 1 A.^Large brown asperjCfillns. (?) 

B.—Small neutral nRjKT^illns. 

Fhh 2. — A. — Siructuro of the head and spores of the common yellow Aspergillus. 

B.— Structure of the head and H]MireH <*f the large brown Aspergillus. (?) 

Fiff. 3.-— A.— Slructure of the liead and spores of the common green AaptupJliis. (A. glitucus’i. 

B. — Struct urc of the lu'ad and spoil's of the small neutral Aspergillus. 

Fitj, 4. — IVnicillium from a cultivation of choleraic material. 

Fuf, 6.— Cystoiil bodies on the myecliuTn of Aspergillus. 

Fi(f. C.— Germination of one of those with the ilevelopnicnt of |)enicillioid heads from the resulting uiycelinm. 


PLATE Vlll. 

Fi(t> 1." Small fungal cells from a diarvhaml dtuedion. 

A. -Free. 

B. — 111 the docculi. 

Fitf. Si. — l)evolo]iment of yeast-cellH from thesi*. 

Fitj. 3.— Old i cun filanioiits and cells from u diarrlueal deiection. 

Fiff. 4.— VeasLc^ells fmm diarrlueal dfjec^ta. 

Fiff. G. — Fungi apjiearing in oultivatioiis of non-choleraie dejecta. 

A. — Asiiergilluc glaucus. 

B. — Dactylium. (?) 

Fig. 6.— A.— Dactylinm tilameuts and sjKires. 

B.— liactcu’ia in a non-choloraic dejection Ireo and included in oiU maUei. 


PLATE IX. 


Fig, I C'osiuariutn, x 330. 

Fig, 2.— „ 

Fig, 3.— „ 

Fig, 4.— ., 

Fig, 5, — 

Fig, tb— „ 

Jug. 7. — M 

Fig, 8.— M M 

Fig, 0. — ScmiedesmuH, ,, 

Fig. 10.— Cosmanum, 

Fig. 11.— 

Fig. 12. — „ 

tf 

Fig. 14. — ^Pediast.ruin Totras, x 330. 

Fig. 16.‘- Stauraslrum, „ 

Fig, 10. — Sctf'iiedesiniiH, 

Fig, 17. — JVI icrasterias, „ 

Fig. 18.-— Cosmarium, „ 

Fig, 10. (?) „ . 

Fig. 20. — Scenedesiniis 

Fi(f. 21. — jj 

Fig. 22.— 

J^g. 23,— nStaurasiriim, „ 

Fig. 24,— ... »« 

Fig.^^i^.-- 

Fig, 20.— )« ,5 

Fig. 27.— Euusirum, 

Fig. 28.— CoHinariuin, 

Fig, 20. — Closteriuiu, .» 

Fig. 30. — «t 

Fig, 31.— Ankistrodesmuh^ „ 

Fig, 32.— „ ,• 

Fig. 33. — Clostorium, ,i 

Fig, 3du--Sp()ndylosium, (?) 

Fig, 35.— 1 Widium. x 106. 

Fig, 30. — Gonatozjrgou (?), x 330. 

Fig. 37.— llormiscia (?). m 
Fig, 38. — Proiiagiita (A* Ooleocliaote (P)> x 
Fig. 30.-“' Closteriuin, 

Fig. 40.— Propagida of ColcocliaGtc, 

Fig, 41. — PediuHtruni, 

Fig, 42.- 
Fig, 43,— 

Fig, 44.— M 

Fig, 45.— » <r 

Fig, 40. — ClilamydcAuonas, 

Fig. 47. (?) 

Fig, 48.— ClatlirocyMtis (?), x 7C0. 

Fig, 43,— Speruliua, x^^. 
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h'iif. 

iU(f, 

Fhi, 

Fi(h 




Ju(f. ftO. — Bojfffiatoa, 7(X). 

7^7//. />1.— Hyplx'otlirix, V 830. 
y*V</. 52.— Osc iJlaria, 

53. — Cudiistnim (H), x 330. 

Fiif. 54.-rOst!illaria, 

F'tff. 55.— Lvn^bva, '' 330. 

Fig. 50. (?), 

Fig. 57.— HyJnxlk'lyoii, „ 

Fig. 6S.— >• 70<k 
Fig. 50. ' ()j)lj*HM*ytiuni, X 70>>. 

P'ig. <•(».— AnaOsiijia, 

Fig. 01. — Lyn^Ova. 

Fig, 02. — Mori.si)iiop4!<iia, ,, 

Fig. 03. — ,, ,, 

Fig. 0)1. — Botrv»i(»c<'UH (?) „ 

Fig. 05. — — (.^) „ 

Fig, OfJ. -(.iljMMUMM.rua, 

Fig, 07. — 

Fig. 08.— '(ioTiitmi, 

Fig. 00.— Pniitloriiiii. 

Fiff. 70. — 0|)lu<K‘Vtiuni. 

Fhf. 71.- 
Fh,. 72.— 

Fn,. 78.— 

Fig. 7L— 

75. — Iftiti-Toiiiiln.. 

70.— Monas, 

77. — ,. 

78. — 

Fi(t. 70.— „ 

Fig. 80.— 

Fig. HI. — lIi'ttToinilii. 

Fig. 82.— AstaHiu, 

Fig. 83.— Polariuin 

Fiii. 8 lu — 

Fig. 85. (?), 

Fig. 80.— I’OjM'UN. 

Fig, 87. — 

Fig. 88. — vlridis, „ 

Fig. 80. — ( VuunMinlii, 

Fig. OO. — EujLflona, • 330. 

Fig. Ol. — Ku*;l(‘na Mi 

Fig. 02. — J>iiM»lirv<m, 830. 

Fitf. iOl. — Aiiio'ba. 

Fig. 01.— .. 

Fig. 05.— ,, 

Fig, 00.— „ 

Fiif. 07.- “ ,, 11 

Fi<i. 08.— 

Fig. 00.— .. 

Fig. loo. — DilHui^iu, 

Fi(j. 101. — ,, ,, 

Fig. 102.— 

Fig. I03. — Aivolla. 

Fi<f. 101. — Aftiuoplirv.H, x 7o<). 

.Fig. 105— ■ ' 380. 

Fig. 100.— 

Ft<f. 107. — 1, 

Fiif. 108.— 

Ftg. lOO.— 

Fiif, IJo. — IVnJiniuin, 

Fiif. 111.— 

Fiq. 112. — KuploO-.s, ;■ 105. 

Fiif. 1 13.— Biu’Hiiria (?), 

Fig. IMu ^ {?), > 830. 

Fig. 1 15. *-Cliiltnloii, 

J^g* 110. — Stylonycbia, ’ ,, 

Fiif. 117. — Aiiipbil<-]i(uM (?), M 
Fiif. 118.— Stylonyclim, „ 

Fiq. 111).— Cnleps, X 350. 

Fiq. 120. — 'rra4'la*lnc(?iVH. x 830. 

Fiif. 121. — (\v<*.lidiiini, 

Fiq. 122. — Aspidisca, 

Fiq. 123.— (?), 

Fiq. 121.— Holopbrya {?), >"62. 

Fiif, 125. — 'Tank worm, x 380. 

Fnf. 120. — SpiroHlomujij, x 103- 
Fitf. 127. — Vaj^inieoUi, > 830. 

Fiff. 128. — Slylonycbia, „ 

Fiff, 129. ^ (?).;, 

>7>/, 180.— Steiitor, x 105. 

Fiif. 181.— PAi*aint*c'iuno 
Fig, 132.— Zootlisimiuui«» x 103. 

a>«l in arc from Calculi# npecimens. 
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PLATE X. 

FrNGI AFFKCTINO BICB. 

Ftp, 1,— IHin^ coll« in a bkrkonoil ricc-ffvain, x 331). 

Fig, 2 , — Similar cells in anotlior grain, x 330. 

./%, 3.— A.— Yellow Asporgilliisi 

B.— Ascophora ilcvoloped in n (!ultivation of blacKoned rice. 

Fig, 4.— Mould wliicb appeared in nnotbor nimilar cultivatiun. 

A. — 'Mycelium, fertile filinnents and npovca, x 103. 

B. O.— Fertile filament and s^iores, x 330. 

Fig, 6 .— Mould which appoamd in a cultlvnlion of blacliened grains on moist earth. 

A. —Erect, fertile fdamenlH and heaxls, x 41. 

B. — Structure of a Load, x ]U3. 

C. — Snores, x 330. 

Fig, 6.— Ckdls developed on the germination of spores of the mould of Fig. 4. 

PLATE XI. 

Funoi. 

Mg, l.«— Asperapllus developed in water. 

A*--*Hcad, stem and portion of mycelium, x 103. 

Fig, 2.— Penici Ilium gUucum. 

A. — Mycelium and erect fertile filaments, x 330. 

B- — Spores, x 830. 

Fig, 3,-*“A8cophora. 

A. — Brniiched, fertile filament, x 41. 

B. — Stf>loTiirorous filament, x 10.3. 

C. — Head with collapsed columella, x 330. 

I). — Spores, X 330. 

Fig, 4.— Eiirotium. 

A. • -Peritbccia and mycolium, x 103, 

B. — Port ion of a pcriiheeiuiii, x 330. 

C. — Thecae and spores, x 330. 

Fig, 6. — M iiuur common on the Neilghcrrics. 

A. — Fertile filament and head, x 103. 

B. — llujdun’d capsule and spores, x 330. 

C. — Mvoolial filament and young head, x 330. 

Fig. 0. — Penicillium glaucmn l^n the Neilgherries, x 330. 

Fig. 7. — Hhinotriehnm (?), x Itfi. 

Fig, k — Spliaeron<»meious fungus, common in Calcutta. 

A. — Peritluxtiuin and spores, x 103* 

B. — Portion of a filament and spores, x 330. 

Fig, 0.— Pucciiiia, common in the Neilgherrics, x 330. , 

Fig* 10. — Yellow echinulato spnres, occurring on the leaves of Cinchonh, &c., x 330. 

Fig. 1 1 Ooleosporium of the c(>iyiiaon triwlcscantia of the Neilghc^rie8,»x^^30. 

Ffq, 13.— 'ColtHisporium of the llarbciTV. Kellgherries, x 330. 

Fig. 13.— Fungus alleeling the leaves, sboota, and fi%it of Pbyllanthus. 

A. — Olio of the cellular discs, X I03, 

B. — Profile view of ib<? saini*, „ 

O. — Detacbed cells, x 330. 

D.— Spores (P), „ 

Fig, 14.— ACcidiurii of (Ompbalium, Neilgberrios. 

A. — IVridiiuu, x 20. 

B. — Cells of js’ridiurij, x 330. 

C. — Spores, x 330. 

Fig, 16* — Alcidiuni of strobilanthes, Neilgbcrries. 

A**— Peridium and spores, x 41. 

B. — Cells of peridium, x 330. 

C. — Sporf*s, X 330, 

Fig. 10. — TFicidium (P) occurring on leaves in Calcutta. 

B.— Peridium, x 103. 

A. — Si)orps, X 33<J. 

Fig, 17.— M uoor (Ascojiborn), common in Tanjore. 

A*’ - Fertile filaments, columelbie and sjyores, x 103. 

B. — Spores, y 330. 

Fig, 18. — HelmintboM|»oHum, common on dead bark, Neilgherries, x 330. 

Ffg. Jt>. — Cljidnsporium, eoiumon (»ji living Icw^ck, Neilgbcrries. 

A. — Jointed tibirnentx and spores, x 330. 

B. — Kuroti.'il peritbeeium. x 103. 

C. — Portion oJ a^w ritbeciiim shpwimrvreticulato.atructure, x 330. 

D. — Sptnes iVintauiCid in tbe.lKMuthecm, x3JiO. 

E. — licrge sentMe..sporel^ x 3^0‘ 

P. — (Joinmou%i)prejgeTOinating, X 33^^ 

T'V//. 2< ). — l^hmgus nfleetihg^tbe. cbfibc-plant. 

A.— 

< Bi— Ujpppi; extreiiuty of. a 

Fig. 21.— SphamfliceiouB fungus froiii living leaves, Nei!»:fherries, asous and spores, x 830. 

Fig, 22.— 8phi»riaceious fungus occurring on dimd wood, Calcutta. 

A. — Perithecium, x 103. 

B. — Ascus awf spores, x 330. 

Mg. 23.— HphierbujeiSus fungus from living loaves, Neilgherries, asous and surest x 330. 

Ftg, 24 — ^htnrioc^eious i\ingus from the living leaves of a labiate plant, Neiighenries, asous and 
Fig. 26 — l^kicrincoiouB fungus from Jiving leaves, Neilgherries, asous and vpormt x 930. 

Fig, 26.— Spbficriaceious funj^s from living leaves, Nmlghferries, asous and s{K>fns, x 330. 
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KEPORT 


OK TflE 

INFLUENCE OF AGE AND LENGTH OF SERVICE 

Afl AFFECTINU THE 

MORTALITY AND INVALIDING OF THE EUROPEAN ARMY. 


INTRODUCTION. 

Til thifi report I propoHO to study from h statistical basis tlio rolations of die JJrit.isb soldier 
to climatic influences, as these affect him on first arriving in India and during* the period of his 
Indian Service, 

ITic statistics of two bodies of men who have served in the Bengal Pn^sidency iluring the 
[»ast thirteen yoai’S will be em]doyed to illustrate the subjec’t, Tlic experience of tlie iiriiiy of 
I wliioh, taken as a body, reached Tndiit towards the end of 1857* will before us tln^ 
results that may be ex|)c?cte(l to follow exposure in the field on first landing in India; and the 
siihsoijueiit rjiistory of the same body will furnish the contrast between the ratios of disease* 
detorinined by the extreme of climat^ influences and those which a body whieli has bficn 
subjcct/cd to what may be su])poscd aetdiraaiisiiig agencies affords during the pt‘riod of its 
cantonment life. And, ag-ain, I shall employ the statistics of the regiments which in tin* 
course of relief have taken the place of the regiments of 1857-58, to show in what respects a 
body new to India sufiers, although placwl during its first year of residence in the conditions 
deenu'd the most favourable for the maintenance of health. 

'riiese statist.i(*s will illustrate the manifestations of special disease hrougliti about in 
relation to material of a certain constitution. The stiitisticis oF^g*o and length of service will 
also be eliminated and contrasted with the general standards. For, sjicaking generally, we 
know that old men, whether new to India or not, die hy one (dass of diseasc?s and young men 
by another; and that under equal conditions of exposure the results ai‘e very dilferent in the 
ease of the old soldier from what they are in the young men. 

Up to 1804', no regiments came from England to take the place of thos<* whose period of 
Indian Service had expired. But annually, since 18fi4, several fresh regiments have been 
added to the army oi* the Presidency, and each of these has luwl a B])ecial history of its own, 
calculated to teach us what is consistently to lie looked for, and to warn us m comlitious to be 
avoided, so that regimenti) as bodies may lie maintaim^l in a state of olFicieney during the 
jieriod of their Indian Service. 

The firtatisties of these new regiments I Imve earcffully arranged, and from the aggregate 
of the figures I shall try to show the consistoncy of the history and the chief lessons to be 
dediiecAl from the fijcts as they stand recorded. 

Of laic, various quost»ions have been raised as to the character of the Jb<?st iidaf)tcd 

to stand the climate of India, and a study of the statistics of the uewly-arrivccl regiments of 
the past, seven years, will, I believe, throw much light, not only upon this special sulijccrt of 
inquiry, hut also upon the ^leral problem, how the British soldier may hesL lie cared for under 
the cfrcumstances necessitaM by ten years of residence in India. 

1 shall treat the subjedi under three heads — 

I. — ^The general statistics of sickness, mortality, and invaliding in newly-arrived 
.regiments contrasted with the statistics of the army generally. 

II. — ^Tlie statistics of age and length of sendee in newly-arrived re^ments (xmtrasted 

with the standards for the army taken as a body. 

III. — The practical lessons taught by the study of the statistics contained in the pre- 

ceding sex^tions, and deduced from the medical history of regiments in their 
first years of Indian Service. 
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SECTION I. 

THE GENERAL STATISTICS OP SICKNESS, MORTALITY, AND INVALIDING IN 
NEWLMRRIVED REGIMENTS CONTRASTED tITH THE STATISTICS 
OF THE ARMY GENERALLY. 

D. IS a mistaken belief that the death-rate of the army 

'Hio dwith-rai^) of the Army of I-nclia is a.pi to fluctuate greatly, without the intervention 

lluctnatea, within limits, from causes « i p 

which arc appreciable. <^f ^ny cause sumcumt to explain the increase or decrease of 

the mortality. 

So long' as cholera accounts for one-third of the deaths of the European Array, no stand- 
ard for the comparison of one year with another cun be form- 
Fluctuation due to exceptional causes. o(l without excluding tho deaths from this epidemic cause. 

(jljojeru. This, however, is a cause of variation readily ajipreeiable, 

and, therefore, I place it on one side before showing to what 
extent diseases more purely climatic enter into the composition of the death-rate of any year : — 

Fltictuaiion in the deafh^rak due to Cholera, 



Cholera out of oaoh hundroit 

douth« flroin ui) uau8i*N. 

1 

Wod iVom Cholpru per 1,()00 of \ 
Strength. ! 

mo 

il2-71 

12'04 

m\i 

51-65 

2373 

1802 

aiio 

j 

901 ' 

1803 

101)5 

4-09 

1 

18(11 

1209 V 

» j 

1806 

1286 

3*,12 ii 

!! 

1806 

<V82 

1*37 j 

1807 

U72 

1384 

1808 

8'98 

ISl 

1804) 

3S39 

•1 

16-46 j| 

1870 

2-87 

•ca ii 


1 shall have occasion Hubsecjuently to exhibit the exaggeration of the death-rate caused 

by exposure in the field, when comparing the statistics of the 

tain years of dimutic ami epidemic »i»d tlu? figures of the ten ycurs, 1860-09, afloi'd two examplea 
intiuenecs. of the incTease of mortality which is caused by the persistence 

of generally previiiling climatic or epidemic agencies, the pre- 
sence of which stamp the character of tho year as one of general sickness, and distinguish it 
from others in which disease shows itself according to a standard or little above it, or is limited 
in its geographical distribution. The latk^r reservation is important, because the area of in- 
iToascd ])revalenee of boki climatic and epidomh? disease is in almost every epidemic yt?(^r pro- 
vincially deftnuu, allnough tho tract affected may be so extensive os to cover several natural 
provinces. 

But with such limitations of disease I have no concern in the present chapter. The aggro- 

have. m. tha rule, ‘“•"'7 ^ f will Iwre placed affainst 

Wn ciiiiuinMl in .tiition. whidb bavn oggrroffate produced under ordinary or iwculiar conditions 
a Rood ropiiution, iiud bnvo unt auffer- in bodies of a Special Constitution. In the affaregatc of the 

4 cxajrgeration due to epidemic agencies, after cholera is exclud- 

ed ; for, as the now regiments have been cantoned, they have been beyond the area of excep- 
tional sickness, and the statistifis represent most fairly the average results of climatic, and not, of 
ci)idemic, agencies, as exhibited in relation to a body of men brought for the first time in con- 
tact with the influences detrimental to health special to the climate of India. 
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The average tleath^rate for Uie army as a. hody is sliown in the Table which follows ; the 
'llir. ronipoHltion of tlic (U'utli-rnie tb*tails for the ehvon years, 1800-70, are given, and also tlie 
of the* Army JiH a body for the years eornpositioii of the standard derived from the aggregate 
iroia 1800 1870. statistics of the ten -year period, 1 S(I0-(19 : — 

(JowposUion of Ihii Death-rate of the Army in each year of the eleven yearn from ISitO to 

1870, Cholera heing exe/utled. 


I Hhiiidard | 

rxvsrs or Okatmh. of 

I jHflo to iNa». I 


TL'patitiH 

8*81 

ItoiuitU'iit and (^nitinued Fevers ... 

2-92 

Dysentery ... 

2*72 

Heat Apejib'xy 

315 

Phthisis piilinonal is 

Injuries and dt'aths from violence 

1*73 

out of hospital ... ... | 


Heart diseases ... ... 1 

•9H 

Respiratory diBeasos ... ... j 


.])ia.rrlHi;a ... ... j 

<0 

In t< !r ni i t t en t Ft ‘vers 


Dejiriuin treiiums 

•48 

All other eaiises 

2(!« 

Died per 1,000 from all eaiisos ... ' 

3074 

Caithtsh tjp Deaths. 

1WM5. 

Hepaiitis ... ... 

: “3*49 

Ill aiiit t « ait and Con tinii ed Fe vtira . . . 

i 2*99 

Dy.seiitery ... 

Heat Apoplexy 

2*23 

2*98 

Phthisis polmonalis 

Injuries and dea.t.ha from violence 

1*38 

ont of liosjiita.1 

1*43 

Heart disiiases 

1*02 

Respira.1 ory di seaflcs 

•97 

Diarrlana 

•OJ. 

Interiiiittont Fevers 

*72 

Delirium tremens 

All other causes ... ... | 

‘35 

290 

Died per 1,000 from all causes ... ; 

21*12 ‘ 


isno. 

1 19«J. 

1 1802. 

1 

1 iHdl. 

3*52 

1 2-89 

! 3(i3‘ 

■j 

2-95 

4*26 

3*21 

2-70 

j 2*10 

2 13 

4-08 

3*07 

20(i 

' 2*94 

1-03 

2-6G 

1*34 

119 

! 1*09 

MO 

1-70 

l'K5 

j-8ti 

j 2*15 

I roi 

1*42 

132 

1 45 

i 1*94 

]-81 

•:»i 

•47 

■16 

1 *01 

■87 

•92 

i-;h> 

1*00 

•94 

1*01 

•96 

1*09 

•91 

; 79 

*07 

r>9 

•7fi 

•r>s 

1 -73 

l-ol 

•77 

-15 

•41 

1 *48 

■40 

2-81. 

319 

210 

1 3fi.'{ 

3^(X) 

24*73 

22*20 

18 50 

1 2om)3 

18-55 

iHdB. 

j jstjy. 

IHOS. 

j IHHP. 

j IH70. 

■ 2*7T~ 

1 3-.'-.7 1 

3-12‘’ 

i 4*94 1 

1 3*71 

2i3 

1 ; 

2*00 

i 4*33 i 

1 4*19 

1*08 

li»7 

1*52 

1 3*23 i 

i 2*07 

i*r,7 

210 

2*78 

i 3-78 1 

1 102 

1*57 

1*36 

1*55 

1 2*11 

1 

; J*47 

2*09 

1*30 

1*02 

1 

i 1*02 

' 1*83 

1*00 

1-u; ! 

l-3ti 

1 159 

1*50 

1*23 

•84 ‘ 

•79 

j *09 

1*53 

•49 

•40 

•19 

*32 


*80 

•70 ! 

*22 

i *38 

’•09 

•37 

■1.0 j 

•38 

! *04 

•27 

2*80 

2-08 1 

1*81 

t 2*80 

2*99 

18-74 ■ 

"IT'Ti 1 

1830 

1 i'li'-w ' 

21-27 


Ih'athn from flij/'rrent oat of earh himdred deaths in each year of (he eleven years 

' from l«S(j0 iS70, Cholera being excluded. 


OF DKATUM. 

' Ktiii^rd of 
' tfioTOyi-UM, 

i 

! iSfH). 

1 1 

1 isni. i 

JSCS. 

1 ISiy. 

1 into. 

liepatilis 

1 Ml. 

lii-lM! 

1 

1121 

1 i 

. ~ 13*01 ■ r 

10 35 

1 18*11 

1 

irrso 

Roiniltonl. and (Jonlimied Fevers 

j J !•(»(; 

17^ll* 

j 14*14. ! 

IA!i7 

! JO-5) 

n-17 

Dvseiitevv 

! 13 11. 

JfrJKl 

1 10*55 j 

M3I 

1 1*01 

8-8J 

ifnit A|)ople.xy 

I ] t rfnj 

11 05 

j 0*12 ; 

007 


8 51 

IMilhisis puliiioiinliM 

Injuries and deaths from violeun- oul 
of hospilal 

Heart diseases 

! 8*33 

0*80 

j 8-32 i 

lotto 

: Hr7o 

S‘t;8 

' 01.7 

:rr,r,f 

i ^,■{^2 

0 51 

7- I'J 

8. 11 

4 -SO 

2*98 

2*11 ; 

3*52 

123 

5 31 

Ki'Spiratory ili.'<e:isi‘.s 

1*75 

3*72 

i 0*12 ! 

5*11 

1*71 

ol.S 

Dian-luea* ... 

3*03 

:isi»» 

"■113* , 

491 

3!»9 

3*00 

Intennillent I’eveis 

3 20 

2*9) 

:J-ii j 

3 11 

3*02 

5* IS 

Delirium trenieus 

2*31 

31 1 

. 2*01 1 

2*39 

2*-l2 

2 11 

All other ciiuse.s 

! 12-80 

11- hs 

1 11*31 i 

U 7i) 

i 13-10 

10*10 

Alhaisk.s 


lUHM) 

lOO-lK) ! 

HHrtN) 

ItMVttt) 


O.Vt’HEH OF DWATIIH. 

1 IsfiS. j 

ISftlt. 

1 i 

IHUH. 

1 ' IHIW. 1 

! 

is7t). 

Hepatitis 

1 lO’ol. 1 

~ll. IS j 

i Tivoi r~ 

“is-ovT” 

: ’ “ iS-Oli i 

17*17 

Remittent and Continued Fevers 

1 11*12 

12 95 i 

i n*J5 i 

1 1*T>3 

10-39 j 

19*72 

Dysentery 

Heat Anople.xy 

1 10-50 

9-(M) i 

• 11*19 1 

8*30 

1 L2-2-1 1 

972 

i 15-27 

8*09 1 

1 1 30 

15-57 

14*32 I 

7-tJl 

Phthisis piilimmalls 

I 050 

8-38 i 

7*91 1 

8-.18 

I 7*98 1 

0*89 

Injuries and deaths from violenee out 
of liospiUd 

i 

j 4-58 

9*00 

i 

7*20 j 

8*30 ^ 

1 1 

1 1 

8*59 

Heart diseases 

I 5 98 

ofit; 

0*70 ! 

7*01 1 

1 OtH ! 

7*0.1 

Respiratory diseu.ses 

1 4*45 i 

0*50 

4*89 ! 

4*33 * 

i 2*02 i 

718 

Diavrluva'* . . | 

[ 3*05 1 

2*59 

2-30 1 

l*t»4 

l*2t) ; 


Inlennit lent Fevers ... ... 1 

i 3*43 

4-27 

•1*22 

1*21 

1*42 1 

12 

Delirium tremens ... .. 

! 1-05 1 

1-98 

2*30 

2-08 

211 : 

1*27 

All other causes 

1 

1194 

12-17 ! 

9*St> 

lo* 0 t) 1 

_ 11*09 

A hi CAHSliS ... 1 

1 J<t(roO 1 

RKHK) 

RXKXrV 

itxrotr' 

ltK)*00 T 

lIMHUt 


•All iufk’linito torin whii-b liaH of Into vHirfi iinirly diwiiivrarfd, nB tlio IlutuniH liavi* bfooino m(«rc on thin acr^otnit, 

I have not hiarrheru wilh DysnitiTy in liac Table. ‘Tlio l)iarjrhu<a of the earlier jcarij uf Iho period nitaol Cbolura, ehrunio 

Ovnoutery, or T3 piloid Fovor. 

t 'i'he rcftifil of death:-’ out of hoapitui b ovidt’ull.v Inconiplele for this year. 

0 3 
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This period of eleven years affords two seasons of excessive sickness, 1800 and 1800, to 
1 i r koth of which a special history is attached. The exc<f8S 

these years is a fair counterbalance against, the exception- 
rates for the Annv from iSfio to 1870, ally hcaltby ycar8> 1862, 1 864, 1 860, and i 868, and tlio fifcand- 
aml with the nondurd for the i/cn of > the ton years ifl eiddcntly a correct reproseniaiiuii of a 
yearn 1860-60. of avera^jG health. That 1867— a notoriously unhealthy , 

year as reg^ards cholera — shows the sniallegt death-rate of these eleven years, is due less to the 
lact tluit it was an unusually healthy year, than to the circumsiauee that of tlie 479 men wlio 
died from cholera as many bad lives would have succumbed to climatic diseases as would 
have broiigfht up the ratio to that of other ordinarily healthy years. 

Dcaih-raU per 1,000 qf Slrengl/tf for the Armtf of Bengal from 1860 to 1870, after cxclailny 

Cholera, 


— - - ■ 



tnhcrtlUiy Ycarfl. 

Healthy ntiU Ordinary Years. 


1807 

... 17T1 


18ti« 

... 18-») 


im2 

... 18-60 

1860 ... 2f7a 

mu 

... 18-66 

186U ... 26‘4:i 

mdi 

... 18-74 

!• 

18(!3 

... 2rt(Kl 

t 

1805 

... 2112 


1870 

... 21-27 


1861 

... 22-2rt 


SUmlurd of Ton Yoara. 


iw;o-ot> 

Cliulora 


... 2iV7<l !| 
... 6*24 ji 

ii 


It is with this standard that the death-rate of new regiments is to be compared. 
JDeath-raie of New lleglmenU compared with the above dandard. 


l| 

!; 

Excluding Cholera. 

Cholera. 

All CnuEVM. 

1' 

; Firfsl iirar 

p 

32-68 

15-62 

4810 

|i Socoud year 

1 

21-01 

333 

21-28 

j; Third year 

16-32 


18-41 


These iigures seem to teach that a new regiin\^ lauded in India attains the norma 
standard ol* hoaltli in its third year of residence, and thiu. in the first year botli climatic and 
epidemic causes tell powerfully against the new material, which sufl'ers in the seeond season 
also from tlje same causes in a modi6ed form. 

This will be more clearly defined by i»lacing the com- 
..owTgirS, death-rate of "the three fiiil years of rc«idcncc 

nad dvatli. from vioicnc!. COUtrast 

CowjmUloH of the Dealh-rate'of A’etc Regimnih il.urlag ik‘ fint three geart nf Indian Service 

contrasted. 


(CjiDiJiiiA ANu Deaths fuom Vioi.enom excm deo.) 



Firiit Vvor 

, Biroiid Y var 

Third Year 


(iHSMiO.) 

! (IS06-70.) 

(ISHO-YO.) 

C AUERS Cl DbATIJ. 

- 

- -- 

- . 


BIrongth, 

1 Blroiiglh, 

Strong! h. 



1 14,42:1 

J8.41C* 

; Fevera 

8-46 

1 6-20 

3-43 

' Heat Apoplexy 

8-18 

2-01 

•82 

, OvKentery- ... 

HW 

' 2-42 

1-49 

i HepatitiH 

3-71 

1 3-33 

2-83 

1 riilhisiH pulnioiiulis 

2-38 

1 2-15 

2-16 

1 UcHpiratory diaeaHiift 

1*40 

1 -62 

•76 

diftcases 

•61 

1 1-25 

1-12 

i Delirium tremiais 

•63 

1 '42 

•30 

All other difioaHeR 

2-09 

1 2-29 

1 

2-23 

: All diseases ... 

31-74 

j 19-09 

15-13 1 

1 


T1k‘ ratio of liability to death from purely climatic diseases — heat fevor.s, heat aj»oplexy, 
and acute dysenkTy — steadily diminishes during the first three years ; and liepatitis, heart 
disease, and pl^thisis, the diseases to which the older soldier is more ixicnJiarly subjsjct, have 
not yet begun i,o make a decided impression on the dcath-rak* of tlie new body. 

* The t^trcugih uf tlie 1-Mth uial C2nd Kegiments ie excluded, al&co the ektixticu of 1871 are not yet available. 
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Whilo tlic ratio of liability to climatic discaaes dimiuishes, the oauflos of death alter, pIiow- 

ill" that the body hf passin«> throngh digtinct ehan^cB in its 
The compoiiMiiM of the iWth-rate relations to climatic influences. Heat fevers oontiniui in 
XrAS ' nx*ountfor one-fourth of the mortality, and dysen<.-.y for 

• onc-eiffhth ; but beat apoplexy, which in the first 3 'car CJiused 

per cent, of the total mortality, affords but 10 per cent, in the second j^ear, and O oO in 
the third. Ag-ain, lu'patitis, wliich caused 12 per etmt. of the total mortality in tlio first year, 
g:ives 17 per cent, in the second and 19 per cent, in the third year ; heart disease in the first 
year made up ii per cent, of the total, in the second 6*31 per cent., and in the third 7*50 ; 
!ind the jiroportion attributed to phthisis was, in the first year 7-4*9, in the second 10-92, ami 
in the third 14*50. 

D/etl out of each hundred deaihn. 


: 

First Year. 

Second Yi-ar. 

Thinl Year. 

Ftivors 

26T»r) 

2(i-4l 

2.T()0 

■ Heat Apoidoxy 

25-79 

10‘2J 

5-r,n 

DyHontery 

12-55 

1 2-92 

10(10 

i mipntiiia . . 

Il-«7 

M)-99 

19 0U : 

riiUiialH pulmoniilis .. 

7-19 

10-92 : 

U-59 I 

R/CSpiratory difloaueH. . . 

4-4-9 

:M7 

5-1 Ml : 

1 Heart diaeases 

2-st» 

r» t 

, 7-50 

Del i r i til 11 treineiiH 

1-98 

211 

2-00 

. All other diflcaHeH 

9-(>i 

11 (>2 

]:ir,9 

}, • 

1 1(K)0() 

100(10 

J(Hnio 


lliuler exposure to the extreme of climatic influeneos, the same inanircslations in disease 


Under exposure, the sninc coinjwi. 
nentK of the deutU-ralo wliich rise to 
Ihc top in new rcj^iincnts, arc develop- 
ed lu an exaggerated form. 


occur in the case of a new body. Jlcat fevers, h(‘ut apoplexy, 
and dyseuicry rise tf> fho top ; hut tlie jiroporlioii is reversed, 
and dysentery occupies the first plact.'. 


Italiois for dlacasea developed under exposure among Troops nao to the d'lmate of India, 
Died out of each hundred deaths in 1S5S and 1859. 


j 

/ 

Ariov of 
Arrn.v f 
^’iir l‘ri» 

f llio 

V im-'i*. 

1 

' ATni\ of 
j Aru»y a« 

l«iSM -- 
i body. , 

1 

Army ol 


DyHCiitory 

3s-7r 


; 38-08 

1 i 

35-01 '] 


Heat Apoplexy 

21-92 

S2-2( 

_ 20 42 

8()-«' 

12-54 

t)0-8o ; 

Fevei'B 

21-03. 


21 •:>!.] 

i 

18-05. 


licpatitis 

0-58 ^ 


6-72" 

1 i 

13-771 

llfiRpiralory diaeaai^K. . . 

2 51. 


! 2-78 

1 

2-02 

1 

Phtmaia puhiuinaliH .. 
Doliriiuti tremeus 

J-5« 
•50 j 

►17-71 

! 2-52 
^1 -73 

1 

09-59 

5-(i4 
. 1-95 


Heart diaeases 

•39 1 


j *48 

i 

1-00 

1 

: All other diseases 

0-09 J 

1 

C'33J 

1 ! 

8-22, 

i 


JUO(Mi 

10000 1 

{ ! 

1(KI(.(() 1 


! 


haiio per 1,000 in which ihc new Aron/ of 185S died in 185S and 1S59 from the chief causes 

of moridlifi/, 

(ClfOLF.IlA AND DrATHS FROM VIOI.KNCK EXCldlDKM.) 


; 

Annv of ihi* War 



1 

■ 

I'riiviiici-H, 

IHoh. 

Army nf IsftN as 
a body. 

Army of , 



j Dyncntery 


39-25 


’ Heat AfKiploxy 

17 77 

22-23 

4-40 Ii 

j Fevers 

18 57 

21'9:i 

0-58 ! 

4-8(; i 

1 Hepatitis 

5-84 

0-07 

! Respiratory disea Rea,. . 

242 

2-57 

•92 1 

1 Phthisis pulmoiialiH ... | 

1 2 19 

1-00 

1-78 ‘ 

j Dcliri mu tremens ... 

1 -04 

•57 

•09 ( 

•50 : 

1 Heart distntses ... 

•41 

•40 

j All otluji* diseases 

5-51 

0-17 

2-89 ! 

1 All diseases 

0 

f 

1 

101-39 

35-20 j 

!■ 
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DR. BRYDEN’S report ON AGE AND LENGTH OP SERVICE 


Tt^ppendii 


The iif^rcs for those two years stand alone. They afford an estimate for the loss likely 
to occur, should the occasion arise for throwing a new army into the field, and exposing it 
during the hot season and the rains with insufficient shelter. And the estimate is not 
overstated, for 1868 was essentially a healthy and a non-epidemic year. 

r 

The Daily Sick-rate qfNeto Beyments compared with that qf the Army m general., 

Dailif all IJXX) of Strength, 


Tlui daily Hick*rato of 
now roffiwpntji compared 
with that of the army in 
ffcm-nil— firi J Uiidor ex- 
poRiire ill J 858, and (h) iu 
iicwly-nrrivod rog;iuienta 
iu tlio firnt and Hccond 
yctir. HH coinpiin‘.<l with 
the Btiindnrd for the 
tcu ycarsj 1860-69. 



Army of ISuS in 
tiio ileltl. (ii i)(iw 
body under cx- 
poRure.) 

Army oh a body, 
jiveru^ftMif tho ten 
yearn, IWK)— dtt. 

Now rcf^lmeiitB 
tn llrHt year, 

Now rejrimontB 
in Booutid year, 
lHSfr-70. 

Januaiy 

K2-7 

677 

48-0 

MS 

February 

74 1 

6S-8 

475 

53*7 

March 

85*2 

Cl '2 

49*1 

51-5 

April 

Alay 

111V7 

C4 9 

57*4 

58*2 

1371 

Clh2 

61*8 

(?8*l 

J line 

l.WO 

7(»*5 

75*3 

701 

July 

llfl-fi 

727 , 

72*3 

69*3 

August 

144M 

7C-3 

76*0 

71*1 

Septombor 

153-7 i 

71h2 

80*7 

81*1 

October 

137-5 

744 

81*1 

80*9 

Nbvoniher - ... 

100-0 

CI-3 

65*8 

C7*0 

Docoinber 

83-t) 

64-8 

66*4 

-t81 


117*8 

C7 1 ^ 

6-iO 

64*6 


Landinff iu India nfc the lieulthicst season of the year, new ro^nmonts naturally ^ve in the 
first Uionths a lower daily sick-nito than those rej^iments which have their sick remainin^j from the 
previous year. This point is illustrated in looking at the daily sielr-rate of the same body in tho 
second y(far, which, although still Inflow the average for Iheurtny regarded as a body, is beginning 
to a])i)roximate to the general standard. Tlieso remarks apfily to the daily siek-rates of Jumiary, 
hVbriiary, and Mandi ; the new body shows coiwasteiitly the lowest rate, the same body in the 
year following (jorncs next, and it is superior to the standard fortned for the army generally 
from the statistics of the years IHOO-Ht). With the setting iu of the hot season, the daily 
sick-rate increases mouth by mouth, rising from 57 yer 1 ,00(1 iu April to 0^ ill ivlay, and to 
75 in June. With the clouding over of the sky, ai^ the setting in of monsoon influences, 
further rise is arrested during July and August; but tlie persistence of heat and moisture 
lirings about B])ecial inunifesla, lions in diseasi^, and tlie highest siek-rate of iluj year is attained 
in September and October, when 8 jier cent, of the strength is eonstantly under treatment. The 
ratio of November indicates that the sick are rapidly leaving the hospital, and from December 
to the March following, the sick-ratc remains steadily between 5^ and 55 per 1,000, 

In the second year th^ /'Ume is repeatal. There is the sudden rise from 52 to 58 in 
April; and for the next four months the daily -siek e^mtinues tixed at 7 per cent., and it rises 
to H per cent, in September and October. The diriiiuuti(»n of sickness in November and the 
fall to a minimum iu December is parallel witli the diminution and full observed in the pre- 
vious year. 


Tn the case of the army of .1858, the dally sick-rate of the hot season was consistently 
douhlt! of that of the standard, for eacli month from May to October. In May and October 
the ratio was the same, D3 7 per 1,0(10 ; the maximum was attained in June and September, 
when the ratios were 157 and 154, the former indicative of the jircdorninance of diseases due to 
heat influence, and the latter to the almost universal prevalence of the visceral afleetions deter- 
mined by heat, moistui'e, and cxpoBui;e. In July and August, the interval between the maxima, 
M O and 148 per .1 ,000 were constantly under treatment. The occurrence of high ratios in the 
cold months implies merely the accumulation of cases of serious sickness remaining over 
from the unhealthy sciison. 


It is unfair to place the standard of the tern years in comparison with the montlily si(tkne8s 

of new regiments. The statistics of bad stations and bad 
years, which, as I have said, have had no special cflect in 
raising the sick-rate of new n^giments, have in every year 
added much to the sick-rate of the army as a body. Th(j 
opening paragraph ol‘ tlie third section of this paper, where 
^ ' the statistics of old and new troops cantoned in the same sta- 

tion in the same year are exhibited in contrast, shows that the daily siek-rate is very much in 
excess in the case of the young regimi'Tits— being in the aggregate of the examples tabulated 
as 84 to 52 on the average for the year, 


Tho st-atistics of old nud new troops 
cantoned lo^^fthor in the snino year 
artVn'tl tlie proper contrast of aick-raica. 
Tln so HT{\ Tniich in excess in the rase 
of tho new. 
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These remarks apply to the admission-rate also. The statistics of the new and old 

troops cantoned toj^ther show tlie admission-rate of the new 

Tha •dmiMion-rato. of the nme regiments as 2,0a6, in contrast with 1,21» pei- 1,000 in the 
bodies compHred, and ihoir comiMMii- ^ ^ i / 

tipu in the^iew liodics coutrastod with 
the BtHndard for the Army. 

Admmion-rales qf netolt^-arrived jRegimetiu contrasted with the standard for 

the Army in general. 

Admimion-rate per 1,000 qf Strength. 




KAWt.T-AxiivBn BRaixEJvn. 


Causis ov ADXxsaioVB. 

standard of iho 
lu yean IHOU'UU. 

1804410, (Ant 
year.) 

1806-70. (MfOiid 
year.) 

Now Army in 
tho Avid, 1H&8. 

Cholera 

U-7 

18*7 

4-6 

6-0 

Iiitermiti/Ont Fevers 
ItiMuittent and Continued 

4390 


346-7'! 

1.333*3 

Fevers 

1940 

383-6 

237-7) 


Htfat Apoplexy 

43 

lC-8 

4-6 

668 

Delirium tromenB 

47 

3*0 

63 

62 

DyKfMiter}’' 

48-9 

66*2 

473 

2.31-7 

Dmrrlima ... 

1094 

163*1 

880 

303-5 

llepatitig 

69-2 

35(1 

62 4 

61.I-0 

PliiluKiH pulmonalis 

• 8-2 

122 

11-3 

60 

UeHi»iratory diseaW 

747 

87*3 

6S-U 

92-3 

Veil weal diacasea 

2fi6-6 

236-4 

238*6 

270-6 

All other causes 

632-3 1 

486-6 

466-1 

7250 

All Cafskr 

1764-9 

f 1638-4 

1560-4 

3(V.I8-4 


tlio admiHHion-nitc are tlio same Hbowii 
in the case of the death -rate. 


Many circuinstanoos coudiufc to nniko t\u.) agj^(*f|;atc of the aclmission-rate of now tro<ips 
approach to the of fitainlard for the iirtny in general. New troops come Irom 

England witli constit utions wliitth are supposed to he Htnind, while the older soldier is constantly 
liuhlc to ihl^ rmirreiuie of disejtse in thyniurse of the deterioration which his system naturally 
undergoes under the ])rolongiition of exposure to the climate of India. The radical distinction is, 
that the newly-arrived soltlier snlfers from acute ilisease, and the older soldier tVom chronic 
disease ; while the admission-rate of the new soldier is very much in excess as rt‘gards acute 
disease, it is much l)elow the average when the statistics of chronic disease arc pl*.n;ed side 
by side. 

The same diseases which determine the special constitution of the death-rnli? in the case* of 

lunv regiments appear in (i,>^coss in the udmission-rate. The 
Tho t!l»iracteri8tic comijoncntfl of fevers of the hot season arc (io’itbled, and the liability to heat 

ajK>])lexy is quadrupled in the ease of the new solditu*, and 
dysentc^ry and diarrheea also rise much above the standard 
rate. On the other hand, fevers retiurued as inteiTniitent are shown to lie threti times more 
prevalent among the old than tho young, and hepatitis, which in the young gives a ratio of 36, 
stands on the average of the ten years at 56. 

In the second year of residence the lulinlssioTi-rates arc rapidly approaching the standard. 

Thcc .,.proximftto to tu« .tan.lard fcvors, heat anoploxv, dy^ientcry, aad diarrhaa are 

BB rcgiulcnts become older in Tolation to running ilowu in the scale ; and hepatitis and in Uumitteuts 
tho cliwiHto of India. risen in proportion. 

But tho ratio for intermittents shown in the table Jbr troops in the second year is exag- 
gerated. The 62nd, S5th, and l-6th Regiments had the 
misfortune to be cantoned within the ai^ea covered by epidemic 
malaria in 1866; and these thn^e regiments alone, stationed 
at Jullnndur, Moean Meer, and Rawnljiiwidt^ 'wtiof a strength 
of 2,500, furnished upwards of 3,000 admissions from malarious 
fevers between August and December. The remainder of the body in its S4» jond year, cantoned 
on the east of the line limiting the epidemic malaria of tho year, gave, in the same months, less 
than 1,000 admissions out of a strength of 12,000, 

It is a contingency, and a fortunate one, that regiments on their first year have sulfered so 
little from inlcrmitUmts ; the history of former years tells how terrible in some cases has been 
the moi*t/ality when a regiment new to India, after the suffering incident to the first 
hot season, lias in tlie later mouths chanced to be included in a provincial area suffering 
universally from an epochal visitation of mahirious fever. An example of this occurring in 
the period under consideration, was that of the 21st IHisiliers at Kurrachee in 1869. 

P 2 


Th« relation of new troops to tho 
iuflucnco of epi(b‘mie miiliiriii io a 
contingency. The conMoqucncea of 
ex|)08uro may be very aerious in tho 
case of newly 'arrived regimenta. 
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CEjniendii 


Standiiqf u the figorae do in the preoeding table, comparatiTe exclusion of the clement 

of malarious fevers is of advsntoge, as teaching that the fevers 
The ftvere from erhlob new regt- whidi the young men chiefly suffer are of climatic and 

ZsiAr" ««>t of 1868,tjd£en month 

l)y month, ehow tluH jvrfectly. The characteristic ol‘ a non- 
epidemic year is the fall of the fever-raio fromtlie hot season to the end of the year; while a^ 
rapid rise culminating in October and November marks an ej)idemic season. 


The f ever *ad missions of 1858 shown month hy months to indicate the characteristics of a non* 

epidemic year. 

[All VAaiKTiES or Fevku in a Sthenoth of 80,000.] 



January. 

February. 

March, 

April. 

Muy. 

June, 

July. 

1 

j Au^net* 

Sept. 

October, 

Nov, 

I30cl 

iH5H ... 

700 

836 

1,710 

3,072 

6,tK)8 

6,547 

6,11)0 

6,011 

4,146 

3,468 

1,676 

1,090 


Alihougli isrjS was a healthy and non-ejiidemic year, ilic admission-rate, os shown in the 
Iasi eoliiinii of the table on the previous page, was excessively high, heat fevers, dysentery, and 
lu*at a]»oj)loxy having jirevailed to an enormous extent. A.nd this is no exaggeruti'd estimate ; 
for the very same ratios will certainly re*nppear, should a new army again Ini subjoettal to the 
same degree of exposure as in 1858. 


Inv((li(Ung*rates of newly-arrived regimente contrasted with the rates for the 

Army as a body. 

Wi* arc prepared to find that the iiivaluling-ratc for iu‘w reginionts is below the 
liivttlidiiiff-rttto and ilw coiiipowtion, average I’or the army; and while the tables which follow show 
tor iTon\M in tlio firat and si-cond ycarg that it is SO, they sliow also that even in the stieond and third 
«f Indian Horvicc, conlruHtcd. years almost as many ui(*n are invalided as from old regi- 

ments. It is in tiie third year that, the new body fiintishes very nearly the same ratio of 
invaliding, and the same details in ilie composition of the ratio, m the army taken on the 
average. 


Invaliding-raies in the first and second ye(m of Indian Service contrasted. 
[IIegimental Sthenoth EEraESENTKD— U,198 in fiu^ veau, and 15,016 m second yeak.] 


CAUSES OP INVAUDINO. 

NvvnsR ]jNrAi.ii)XD. 

lNTAT.lBEn VXE l.OtK), 

Army of 18CH. 

First Year. 

tSorouiJ 

Year. 

Firat Year. 

Soc’onil 
■ Year. 







Tover 

21 

34 

1*66 

2'26 

6'41 

8unst.ix)ko, resultn of 

12 

Vt 

•83 

•40 

'67 

Dyson tery and Dianlii^a 

48 

63 

3-32 

.3-63 

6-66 

Hepatitis 

49 

122 

3'38 

812 

4-66 

Spleou eulargemoiit ... 

... 

3 


'20 


Sorofula ... ... 


8 

a • • 

.63 

... 

riithisls pulmoTialia 

95 

82 

6*66 

6-46 

1-39 

Kluniinatism 

26 

38 

1*72 

253 

436 

Svpliilis ... 

26 

31 

P72 

2-06 

I'Ol 

Sirioturo of nrotbra 


4 


•27 


Heart disease 

Palpitation ... 

33 

86 

4 

1 228 

6'93 

1-86 

Hronchitis and Pleurisy 

11 

32 

•76 

2-13 

1-68 

j Mental uifections ... 

16 

12 

Ml 

•80 

•66 

1 Cephala^a 

6 

6 

•41 

•33 

... 

and defective vision 

10 

2 

7 

10 

•69 

•14 

•47 

•67 

•34 

139 

1 Deafness ... ... 

3 

10 

•20 

•C7 

••• 

1 Dropsy 

8 

3 

•20 

•20 


General debility ... ... 

16 

101 

110 

673 

2-00 

Iinuries ... 

AU other causes ... 

10 

23 

•69 

1-63 

6-00 

so 

44 

2-07 

2-93 

6-82 

’ ^ 

f 

418 

717 

28-83 

47-76 

43'69 
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hvalldii^ of third year toiihfhe Invaliding of the Army a»al)ody,oH 

the average of they earn 18^6-6l). 


■ 

Titiko 

ruAk. 

Aiufv Of Biir- 

Fover 

2-54 

3-U 

Dynentory 

l-»4 

2'62 

llopatitiH 

603 

6-06 

8i)1(ioq dii^riHse 

PhtbiRin pulmonaliii 

•80 

•43 

3-43 

3^(56 

KheutnuiiHtti.,. 

4-17 

3-88 

Syphilin ... ... 

IJeaH difloase 

2-08 

310 

321 

3'74 

Brontdiilifi and Plourifly ... 

2-(H) 

IM 

Apoiilm and Eiiileimy ... 

1-27 

•70 

Ophthnlmia ... 

•67 

•64 

I-K‘l>ility from climato ... 

8-05 

1010 

IiijurioH 

All utJiur caiisoH 

•76 

•82 

8'41 

7^()0 

Invalided |»or 1,()00 

467.i, 

mi) 1 


1 n tlie invali(llng-nil.»« of llic first yfw, debility from climaU*, heart disease, and liepatitis arc 

rcprcsswl ; tlie agpj^'gate rat(‘ jK‘r 1,000 for these three causes 
TlininvtthdinB.riitenf tlio tliird year (,f invaliding is in the first year 0’70, and in the second 

(fcucrally. iJ07o. Jleat fever, sunstroke, and dysenteiy do not in any 

• yciar send home a larfrc! |)ro|iortion of tlie invalids, climatic 
influences seekiii" other manifestations by which in the end the eonstitution is sappi'd ; the 
apfjfi'egate ratios for the three amount only to 5'Sl per 1,000 in tlie first year, and to (I’lO per 
1,000 in the second. I’lithisis ffives a ratio representing nearly one-fourth of the invaliding 
from disease in the first y«ar ; and this disease probably apiwars naturally in this position, for 
reasons to which I shall afterwards allude. The ratio, however, us it stands, is higher than 
what is normal j for one regiment (Her Muj<*sty's OOtli in IHOI) eontribiikd 39 out of the 
total of 1*.5 east's, as a setiuel to the fever from which it suffert^d so severely. 

As I have said above, it is less atsite climatic disease than continued exposure which deter- 
mines the extent of invaliding. lienee, w'ith all its exposure 
Cli«mrt(>riKtie«ofth6invaUdm(f.rato j,,,,} a]] g?,fli.ring, the annv of 1H58 gives an invaliding- 

IndUii Buvvice. ”"v ’''^9 per 1,(100, after excluding injuries, of 

• which ({jKsthird is made up of dystmtery, fever, and apo])lexy. 

Hepatitis, heart disease, and debility Mm climate, rcpresenkil in the standard of 1865-()0 by 
a ratio of 20'89, show in 18.W a ratio dr 8-51 ]H.‘r 1,000 only ; and, what is remarkable, jihtlilsis 
shows a ratio of only 1 'SO jicr 1,000, a result very much at variance with that shown in the 
case of flic new troops in the first and second years, and, indeisl, much more favourable than 
that of any year bel ween 1858 and 1870. It is difliculf. to account for the. phenomenon unless 
we suppose that the enormous increase of aimte disease affbnled in many cases an mil let for the 
elements of disease which, if retained, w'onld have ks-ome munift’st in tubercular deposit. It is 
true that in the ease of tlu! army in the field, the death-rate phthisis is liigher than tfiat 
of tlie army in any year since 1858 ; but the increase is not exce.ssivc, as might have lieeu 
ex{)ected, and, indeed, it is almost identical with that of the new truu}i6 in the later years : — 


Death-rate per 1,000 from Phthixis. 


Aunr nr lai Cihd. 

Niw Tnoopii* 

Nbw Tsootb, 

1858. 

1864-69. 

1866.70. 

2’10 

2-16 

, 2^16 


. . 

' 


The very interesting question of the etiology of the lung deposit which is apt to take plaee 
in young men soon after arrival in India, is further alluded to in the thiMl d^vioa, in eoune« - 
tioii wi& the consideration, of the nature of the typhoid of the unocclimatised. ' 
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bb^betdsn’b kepobt on age and length on sebtioe 


['Appendix 


SECTION- II. 

THE STATISTICS OF AGE AND LENGTH OF SERVICE IN NEWLY-ARRIVED 
REGIMENTS CONTRASTED WITH THE STANDARDS FOB THE 
ARMY TAKEN AS A BODY. 


Taking tho strength from 1865 to 1870, the composition of the armf of Bengal at the 

, , . • . different ages was as follows 

CompoiiitiQn hy of the Army of 
Bengnl on the avunige for the ^ yoaie 
1866-70. 


Under BO, 

lO-BA 

BMQ. 

BO-34. 

85-80. 

dOtnd 

upwards. 

Total. 

4*85 

38-38 

38-09 

2017 

\ 

7-24 

1-27 

.1 

100 

28‘68 


The natural division of the body is into four; boys, young men, mature soldiers, 
and old soldiers. The boys below 20, taking the average of these six years, do not constitute 
one-twentieth of the force; 88 per cent, of the strength was under 25, 28 per cent, above 25 
and under 80, and 29 per cent, was above 80 years of age. Tlie diseases and deaili-raie of tlie 
boys is a very important subject for consideration ; but, practically,' the question resolves itself 
into the study of three bodies— -the young men, the matme men, and the old men. 

I have not considered it worth while to make any distinctive ratios for men at the older 

periods, from 85 to 89 and 40 and u])wards. The British 
The UritiBh aokUcr in India belongs soldier w’ho would be reckoned yt)nng in England, is, in India, 


to the closa of old wen when he reaches 
80 years of age. 


an old man at 80, whether he reaches this age in the course 
of Inditm Service or lands with liis reginuuit. 

In newly-arrived regiments, during the same period, the strength of boys has been higher, 

the 8t.mngth of young and matured men much tlui same as 
Constitution of newly-arrived reg^- average for the army, and the strength of old men 9 per 

iur tho Army gouoridly. the average 


NEWLY-ARauTSD Bixiimbsp..^ ISCl-CJ, 
Dittrilttiiou of iho Strength hg Age on arrival in Mia. 


Below BO. 

BO-BA 

36-30. 

80-84. 

86-80. 

41) and 
iipwardH. 

Total. | 

3,088 

6,790 

3/J93 

2,067 

761 

113 

14.803 

1411 


26-97 

13*96 

6*07 

•77 

m 




k - .. 


. j 













10*80 





Thedisprapertion moat evident in tins table ie the excess of old men, ono-fifth of the body 
l>cing composed of men whose normal ratios of mortality and invaliding stand for above those 
of the younger men. 

For the earlier years of tho period, the strengths of the army were, unfortunately, difftwontly 

ComposiUo,. by A«« of tho new Arm, proportion of men at 

^ of X858. ^ difieiimt ages was very nearly what is shown above for the 

new regiments 


^ Army of April Vih%’>^DUiribution of the Strength by Age. 


BO and under. 

Bi-ao. 

B7-38. 

86 and upwarda. 

Total. 

6,967 

18,652 

14861 

2,820 

42,800 

16-88 

43*68 

83*55 

0-69 

100 


Tliese are the Strengths which I shall compare in the following tables ; and although the 
ratios for the two periods 1858-()2 and 1 863-70 cannot be accurately placed one beside the other 
for comparison, the general lessons will be found of the same import. 
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Wliichover body we may chooso for illustration, the rapidity of the increase of the 
Tlip rntio of liability t^o death and deaih-*nito with is most striking. Whether under ex* 
inviilMlinif iucreaKea rapidly with ad- poBure, in the routine of oantonmeiit life, or in the npeeiul 
vHuciiigago. conditions of the newly-arrived body, the phenomenon is 

^ constant : — 

Death-rates at the different ages empared {a) in the new Army of 1858, (<5) in the Army as a 
body from 1805 to 1870, and {c and d) in newly-arrived reglmenU Jmn 1864* to 1870. 

(«) --Ariiii «f IdSH. 



20 Mid undor. 

21-25. 

20-96, 

so and 
apwarda. 


Died per l/HX) 

48-80 

74-3tt 

108-07 

131-94 


Ratio of liability 

ia*44 

20-48 

29-76 

30 32 

100-00 


(&).—■ Amiy EH a body, lfMjr>-70. 





(Kxni.imi!ro CsottBA.) 



1 

i 

' 

ll'ndor 20. 

20.2^1. 

25-20. 

50 and 
upwiirdM. 


! 

j Died per 1,(KX) 

7*01 

13-C7 

17*41 

29-94 


Ratio of liability 

11*00 

101)2 

25*37 

43-02 

1 00-00 


(ff))r*N<^wly-»rrlvod Jli'plinontu, ]8aK>a. 





(KxaLtniKo CaoiiVkA.) 


) 

• 

Wilder 20. 

SO-24. 

• 

26-20. 

00 find 1 
upwards. | 

j 

' i 

j Died por 1,(KK) 

1293* 

24-87 

3«-33. 

4708 


Ratio of liability 

KHJ 

30-i:e 

j 31-0« 

37-91 

lliOOO j 

(cO- 

— Newly-arrlvod Reglmenti In wroihI year, li!»66*70. 




(KX01.VPX]fn CHOI.BIIA.) 

• 



Vndflf 20. 


25.20. 

.SO and 
ii|marda. 


1 

Died por 1,000 

3'96 

16-84 

23-08 

36-61 


Ratio of liability 

503 

30-18 

29-41 

45;38 

JtMHHJ 1 


Amiy of 1858-G2-- Ratio in which 
* the men at difiPerent agea died from 
the diaeiwes apwial to the iinacclimtt- 
tiaod throiighoiit the period. 


1 might here show tho same phenomenon of increase wjth ag«! of the invaliding-rate, but 

this suhiect will l>e 8ubse({UCDtly considered. , . , . . .1 j, > i.i i 

In'the first section I have shown that the diseases whmh rise to tho top m the newly- 

arrived regiments are— heat fevers, beat apoplexy, rad dysentery, 
hcTialitis holding an important bnt secondary m tho 

scale. In the table which follows, the ratio in which the men 
at the different Jiges di«l from these diseases iwtween 1S58 
and 18(12 is shown. The first lialf of the table illustrates very 
beautifully, how, while during this jHiriod the death-rate became less year by year, the improve- 
ment tiKik pliieo in men a(- aU the pcriwls. But tlie fable as a whole is chielly mtonded to 
show the ratio of liability in the same year of men of different ag^. Th™, heat a,poplexy is 
the disease to which the old soldier is always uady fo sua-umh, and m 1858, while 7 ptT V t)() 
of laws, of 20 and under, died, 30 ]H^r J ,000 of men above 36 were lost ; or, m other words, if the 
ratio of liability to die be estimated at 100, the ILability ni tho case ot the two classes was H-ut 
and 43-80 respectively, or nearly five times as great m the one as lU the other, ^r, again, 
to reverse the case, in 1800, young boys died of fevers at the rate of 5-58 per 1,000, while the 

Q srf 



252 


i>». bryden’s report on age and length op service 


[ Append: 


men above 35 lo«t only 2*73 per 1,000 from the same cause, tlie ratio of liability boingf in the 
ease of the youn^ 35*34, and in the case of the old 17*28. 

Table nhowing ike ratio in which men of difforent age» died from Feverft, Heat Apoplexy ^ Dysentery, 

and Hepatitis between 1858 and 1862.* 


ntRU PUB ItOOO OV StRBNOTlt. 


MkIIO 0? UiUlblTY IK PRBCEKTAOBti. 


CxvRisfl or Dbatiz. 

20 and 
under^ 

21 to 26. 1 

26to36. 

Upwanla 
of 25. 

20 and 
under. 

21to25. 

26to»S. 

Upwards 
of 35. 

j 

ri858 

14tW 

16-24 

14*76 

17-02 

22*65 

26*16 

23-78 

27-41 

I 

Kevehs 

I85ir 

11-62 

8-66 

5-80 

9*69 

32.38 

24*36 

16*.31 

20-96 

1860 

6'o8 

4-28 

3-20 

2-73 

.36 .34 

27-11 

20-27 

17-28 

1 

L1862 

2'U6 

4-30 

8-00 

3-69 

21*16 1 

80-86 

21*62 

26-47 


ri85H 

, 7-(« 

16*23 

24*10 

3«-17 

8*61 

18*44 

29*25 

43-8() 


1869 

8*96 

5-18 

7-63 

1>-12 

16*36 ; 

20-08 

29*20 

35*36 

Heat Apoplexy i 

1860 

1*79 

1*83 

2-32 

6*13 

16*17 1 

16*63 

20*96 

46*34 


1861 

-.38 

•90 


6-25 

4*28 

3014 

16*20 

70*38 


L1862 

•60 

■68 

1*80 

l-M 

11*19 

11*86 

40‘27t 

36*69t 


'18SH 

22*30 

30-08 

30*67 

38-30 

18*45 

24*79 

26*19 

31*67 

Dysenteuy 

1 18511 
\ 18fj() 

16*74 

4*78 

14-42 

4-18 

13*53 

6*07 

27-36 

7-18 

23*24 

22*64 

20*02 

19*71 

18*78 

23-W) 

37*96 

33*85 

1 

,18U2 

•48 

8-00 

3-81 

6-74 

3*68 

23*03 

! 29*24 

j 44‘06 

1 

'WSS 

3‘30 

4-98 

8*01 

9-67 

12*76 

19*2r» 

i 30*98 

37 (M) 

Hepatitis ^ 

i 

i 185}> 

2*34 

3-87 

6*73 

9-12 

10*61 

17*64 

30*61 

41*34 

( 18«) 

1*00 

2-03 

3*76 

6-17 

8*17 - 

16*60 

1 30*64 

44*69 

1 

J8C3 

•(Ml 

1-88 

406 

3-69 

•IK) 

19*52 

42*16 

38*32 


Total. 


1 (K) 

KK) 

100 

KM) 

KK) 

1(K) 

KM) 

KK.) 

KM) 

KM) 

KM) 

KM) 

KM) 

KM) 

KM) 

KK) 

KK) 


The general sififnifieanec of the table is this — ^that the youn^f men will die from fevers in us 
^^reat a proportion im the old men, sometimes in a much i^reater proportion ; that heat ajioplexy, 
while it may attack men of all agvs, is specially the disease of the old soldier ; that while under 
(‘xposuro all classes of the unaceliinatised aic prone to succumb to dysentery nearly in eijual 
pro])oi*tioii, the old soldier continues to die, while the young soldier loses to a j|^cal degree his 
suBi!ej>tibility to dysentery ; and tliat in the case oi‘ hepatitis there is consisUiutly a broai! 
line of distinction between men above and bclqw 25, the ratio of liability being doubled in the 
(iuse of the older <;lass. 

For comparison, I shall placte here the aggregates for the last six years t.o show the 
Katio of liability of men ut the tendency o4' the young men to Hnccumb to fever and 

aiiVercnt BRca to the aame UiaenHes iu of tiu' old men to die by heat apoplexy, dysentery, and 
tlK. Army of 1865-70. jbeputitis. 

Army of the Presideney^ 1865-70. Ratio of liability to death at the different ages, from Fevers, 
Heat Apoplexy, Dysentery, and Hepatitis, 



Under 20. 

20 to 34. 

22(0 20. 

so and upwardH. 

Toiai. 

Fevers 

30*07 

32-08 

17-85 

20*00 


Heat Apoplexy... 

i 1065 

13-80 

26-16 

49*50 

l(JO(KJ 

l)y.seiitrry 

1 7*21 

2!)'04 

29-24 

40*61 

KXWK) 

Hepatitis 

•87 

16-78 

29-49 

62*86 

100-00 


To link on the statistics of the earlier with the later period, the tables for 1863 and 
lU.ulto to th. «rmy of 1863 .H I i«terpo.^-d ; those »ro arranpd “fter the method 

i)0(ly of men well acclmiutiwl, in followed ju iJio subsequent years. In botli years the favour- 
whioli the proportion of now aoldiera able death-rate of the older soldiers is worthy of note, an 
was comparatively Bmall. occurrence duc, Tio doubt, to the circumstancc, tliat the mtm 

of the army above 30 had reached this age through Indian Service, and were not men landed 
in Iiulia and ])assing through the cxiHJrieuce incident to new comers. The death-rates for 
the young men are also very favourable in both years, although the deaths of young men in 
the ihret, new^ rc^’menis which came to India in J.864, contributed considerably to the ratio 
in the latter year. 

Died per 1,000 tf Strength m 1863 and 1864. 


1 


(KxQLvniro Cbolsba.) 

1 

Under SO. 

£0 til U, 

*»’«»“■ 1 

i # 1863 

6-08 

1395 

24--W 1 20-16 

1 1864 

9-92 

9*61 

30-78 1 27-64 


* ThQ aoturns ti»r 1801 bebiK imperfect, the ratioe for the year are omitted iu thiR Table except in the coio of Heat Apoplexy, 
t TUeae arc ratloM for muall uamhora. The deathe thmi Ifoat Apoplexy lu 100‘.i were 61 only. 
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The component elements of those rates are also consistent with those of the tables which 
follow 
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The ratio of Hubility indicated mnst 
in 0 few inatiyncoB be looked at in rela- 
tion to tlio uctualf) shown in the same 
t^ihlo, having iiotiiotimes no real slgnifll- 
aiiict* in cases whic.h iqiptMir exceptioual 


It may be well to note that occasionally a ratio of 
liability shows a remarkable excess and stands out pro- 
minently as an apparent exception in the harmony of tlu* 
tables. Such ratios are generally the equivalent of sinj*lo 
‘ cases, as will l)e seen by reference to tli«? actuals appcndtKl. 

In tlic table showing the aggregates for the six years 18(55-70,* all such minor soiircos 

Tim TMulia for tlio period 1806-70 di^repancy arc removed. The taMe may be aeeepted as 
Hhown in tin? nggrvgatts tor all enuRVB showing almost in y)crfection, the normal ratios in which men 
and lor the chief component* of tho are liable to die at the different ages. This table comes up 
iHH I 1108 . ideal of a standard ; and whether taken as a whole or 

in dehail, I believe it to represent with accuracy the ex]jefitatioiis wlii(fh we may ontcHaiii when 
violently distur1>ing causes of inortiility are not present. The following are the totals : — 

Died per 1,000 on the Averoffe of fie star ji/eare 1805-70. 


Bntio of liiihility ... 


1 (ExCLUDtira CflOLBKA. 

tinder 2(1. | 

1 20 to 2^1. 

20 to 20. 

7*01 

1.807 

1741 

ll'OO 

1002 

2587 


.M') utiil npwiiniN. 

21)14 

m‘,2 


i 


Fever is the special diswise of the boys and the young men, in whom, how(‘V(T, the 
system is gradually prepared for the invasion of climatic disease. Tin? men from 2.5 to 20 
sliow ratios immensely increased in aJl diseases of deterioratJon ; heart, disease is live*, t.imes 
.'IS jwevalent as in the forme# class, heal, apoplexy is doubled, and the liability hepat itis is 
on 17 to .80. Phthisis, too, is rapidly increasing; and the clfeets of dnnikenness be(?ome visildt* 
in the tendency to die by delirium tremciis, which is first develo})(‘d at this jieriod of lilc. 


8 8 



? 8 


s 

p 


i ^ 

r-( 

rH 

l-H 


1 rH 

8 

Vi 

rH 

o 

8 

' # 

'M 

•0 


s 


1 iM 


Ji 

8 

S 

i_8 

Oi 

Vi 

2^ 

(M 

Is 

Si 

3 

X 

CO 

T* 


rH 

' n 

Vi 

io 

-H 

CO 

Vi 

’b 

i!'- 

rH 

Vi 

1-% 

X 

rH 

I'* 

CO 

lO 

lO 

»o 

is. 


lb 


:o 

1 

< CQ 

9 

-p 

l-H 


8 


da 

da 

A.. 

1* f-i 

1 CO 

. ^ 

3 

# “ 

rP 

g 

? 


CO 




; f 

rH 

« 

i'- 

rH 

1*18 

X 

rH 

2*75 

W 


3 

o; 

3 






199 

339 

133 

e 

f*H 


• 





; '§ 

rH 

253 

V, 

rH 


Oi 

*£> 

CO 


I 


S 


I 

rH Oi 

<>l —I 


g 

n 




53 


3i 

Ci 


9 i! 

!>. :i 


s 


'M 




v> 


I |i 


w ■( 

CO ' 

00 |i 


: « 


p-, 8 

Ob ’S -S = 

ps a 

Q (npH 


|.a 
« o S 

« i 

5 ?’ 


8 


6it) ; 

a * 

a (S 

g i® 'tJ S 

2 8-1 


* b'or tho uuuuul iIoUIIh of the periml, table appended to this Section. 
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I have eaid that the soldier is old at thirty. The last two coinmns of 'the toble show 
. . ,, , how terribly true is tbe fact. Diseases of deterioration, which 
ingltt 'th^id wife' the mail ibove Were bad eiiongh in the men k'tween 26 and 2», rise in the 
»o, comiMred with tixae for tbe inou old Soldier to au enomiouB ratio ; and the same is true of his 
between ZS and 29. invaliding. ’ 

Slatment thmiug in pereentaga the liaMlity of the eotetier abore 30 to die, at compared 
mth the mti aged from 25 to 29 — deriveil from tie table for 1866-70. 


Cav»m 0? DiATa. 


: Hoai Apoplexy 
; Delirium trcmeni) 

I Dysentery 
I Tlepatit'iK 

, Plithiaw pulmonalie 
i Heart diBeaaeH... 

( All other causes (excliidinff Fever and 
I Cholera) ... 
j All causes (excluding Cliolera) 


' 1 

25 to 

ao and mmordB. 

Total. 

\m7 

05*43 

HKI 

IftlS 

1 81-82 

100 

41 

! 5808 

](X) 

35KO i 

i 01-20 

KHJ 

40*72 1 

1 50-28 

IfKt 

2421 I 

, 75*79 

1 

100 

3r»*2R 

1 09-72 

KM) 

3«-77 

03-23 

100 


If wo lo()k at t/he ratio of invaliding^ for tlio flame period the HJinie grand truth is brought 
oiit. The ratio of invaliding is ennsistontly doubled in the case of the old soldier^ when compared 
with that for men between 25 and 29. 
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liiitio of Invaliding in men altove 30, compared mith that for men beUceen 25 and 29. 


Vba«. 

]nvax.idbi) rxu 

IUTIO OV LIAHiLlVT. 

86(.0 2tt. 

so and upwards. 

S5 to 2D. 

30 and upwardM. 

Tocai. 

1 1806 

4613 

87-2fl 

3400 

66*91 

DJO 

' IH«0 

41*73 

8006 

3402 

65-9S 

100 

i 18fi7 

34 30 

70* i2 

30*24 

(>«'7r. 

UK) 

i 1808 

30-tM* 

74«9 1 

29-32 

70-68 

1(K) 

1809 

4I)'0» 

77 94 

331)3 

6<i-07 

1(K) 

11870 


72-64 

31)2f> 

60*76 

JOO 

1866-70 

3974 

7834 

33(!« 

66:14 

KKI 


What lx)(ly is it, then, which contrihuicg chiefly (Ictermine tin* gfaiidard of invalidiii}; 
Th.. »l.l «.Mk« make np mi u«na1 the feac>»cd of late years V N(>t tlie boys nor Uio younjr men , a 


bulk nf ilio inviilidiu^, but the invalid 
in^-rnte for youn^ men Inw largely 
iiicrcoMod in 1869 and 1870. 


body of equal streii^^th with the men above 30, I’lit; invalid- 
in}^ of the youn][|r is hut one-thinl of what it is in men above 
30; for of 4,S 70 invalids ag^ed above 30, who went home in 
these six years, there wore but 1,022 ag:ed fnun 2 J to 21. 1 am (juite ])repared lo admit, how(*ver, 

that the invaliding in yoiiiig regiments and among reeriiits is high, and tlie table shows that in 
the two lust years the ratio has seriously increased. 


The composition of the army as regards the relative numbt^r of very young men has 
certainly tended b» increase this invaliding, and the fact is oiu^ well to be weighed that, its 
significancic may be rightly interpreted. The inereiise of the ratio in 1809-70 among the 
young men, means, that the numbers new to India have been hirg(;, and that theelimaiie diseases 
to which the young are specially liable have been epidemically ])re valent : — 


Tnvaliding^rate per for young men from 21 to 24, 18C5-70. 


1 1N(16. 

iNm. 

lAor. 


ISBO. 

IH70. 

lHOfl-70. 

j. 17’31 

21*96 

27'21) ^ 

23*14 

35-92 

j 37-63 

26*04 


It. has l»een alleged that both as nrgards death and invaliding, the ratios ior young boys 

T).«ll, ima iiivnlidlnB of hoy. at tb* ’^.V the fart of Iw/yH 

npi'of !i(), who un* KuppoHiKi to hold u who c<itne t»o India below 20 being r<*niov<*<l into the next class 
plaoti iiifcrniwliate bctwoeii the first aud before tlie end ot* their tirst. year of s<*rvi(*e, so that, while their 
second clwssw. strengths appear as on landing, the death or invaliding is 

recorded among the men agtni from 20 upwards. 1 do not believe that this ohjeetifui has imieh 
weight, but I have in this Utble of invaliding thrown the hoys •of tlie age of 20 into the 
lower <dasK, retaining the strength as before. This should tell adversely on the ratio for the young 
boys; but as it stands, it is certainly not inferior to that of the two higher classes, which 
re]>rt?sonts the soldier at his Iwst. I have thought it also worth whih* t.o select from the d<;atli- 
rolls of these six years the deaths ol* boys at the age of 20, wliicli ought perhaps to be di\ i(l<*d 
between the lowest and the second class, and I place it here as affording an additional ilhistraliou 
of the causes by wdiicli the death of the young soldier is brought about : — 

Death at the Age of 20, 1805-70. 


r. . -- - -.a;' ■- 

CAnsitN OK Death. 


; Cliolc^ra 

, Coiitimunl Fever 
i llrat Apoplexy 
I Dysentery 
; Hepatitis 
Phtliisis 

, l^roneliitis A. Pneumonia 
!' Heart diseaHe 
I Other diseases 
|; Aeeiilcni 
I Suieide 

j Suffocated while drunk 


ISOS. 

! 

ISDO. 

, 

1W7. 

JHOH. 

]H0». 

... 

• 

JH70. 

DcnUiH Ht. 2<J, 
kI* jri'iirE, 

l80u-70. 

Dnilliiri at 30 in i 
itcK>oH‘ii(M In 
the HiNb war, 
iNOt-OH. 

3 

1 

26 

2 

20 


61 a 
66 • . 

• 18 i 

6 

11 

6 

10 

22 

13 

17 j 

1 

1 

1 

6 

6 

6 

19 

6 ! 

1 

3 

1 

1 

3 

J 

10 

4 j 

... 

... 

1 

1 


2 

t 


1 


1 

1 

4 

3 

10 

"2 !! 

i ... 

i 




1 

2 

1 ; 

i 

1 ... 

2 

. . . 

. . . 

.. ■ 


2 



1 


1 

2 

“i 

6 



1 


1 

1 

2 

6 

2 


... 



2 

1 

3 


1 ^ , 

1 



... 


1 1 


I” 

22 

34 1 

22 

69 ! 

30 

178 

1 Ml i 

i 
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When we look to the excessive invaliding-rates of the old soldier, we natoially whether 
the increase of the rates of late years has not lieen in a ^eat 
measure due to the fact, that tlie army hu as a body been 
getting older year by year, and thns famishing a larger lx>dy 
aflbrding the maximum invaliding ratio. The following table' 
will, I tliink, suggest that such has been the case, It shows 
that the number of really efficient men of the army, those 
from 20 to 80, has year by year been decreorfng, by men pass- 
ing into the older grade. While in 1868 we had jier cent, of the army composed of men 
between 20 and 30, in 1870 the proportion was CO-00 per cent. only. The proportion 
of this, the best materia], has been sl^dy decreasing year by year 


The pro|nrtion of men shove 30 has 
iiicreosM year hy your from 1865 to 
1870, whiie the most effioieiit class, the 
men frmn 20 to 30, has diminiahed; 
uiid this bdiig; tlic case, wo may expect 
the iiivalidlnik'-rate to rise tclativo to 
till! increase oi' old aoldien. 


Slatemeul thomng tie deeremj/ear hy year of the nmler of men between 20 and 30, who eon- 
ilitate the met efficient body for emiee in India, and the eteady increate in men above 30. 
Men from 20 <o 30, ywr cent, (f th Total Strength <jf the Amy. 


1863. 

1864. 

1866. 

1866. 



1807. 

1868, 

1868. 

1870. 

1 

j 

7o'88 

7671 ' 

6»'36 

-t 

66'48 

66-00 

61-60 

•-"tin..-.— 3 

60-00 


And the ratio of the men above .80 has been rising steadily in %e proportion 
Men above 30, per mt. ff the Total Strength ef the Amy. 


1863. 

i8(;i 

1866. 

1866. 

1867. 

1868. 

1869. 

1870. 

20-29 

21-70 

20-63 

27-30 

29-62 

80-11 

81-83 

33-92 


Ill the earlier years of the period, the proportion of old men was one-lifth, in 1860 and 1870 
the proportion was one-third, and this third of the army is a body which consistently gives an 
invaliding ratio of nearly 8 per cent. , . 


Army of the Bengal Preiidency, 1863-70. Cumpoeitm of the etreugth at the different ogee in each 
year, ihowkg how the young and the old eomponenU have inereaied, while the mott efficient 
body has progresiively diminished in strength. * 


Aur. 

1 

1863. 

1 

18H4. 

1866. 

1860. 

1867. 

1868, 

1869. 

1870. 

ruder 20 

c 

3-23 

2-42 

3-66 

m 

4-90 

4-89 

m 

6-08 

2(1 hi *24 

39-79 

.36-84 

34-82 

26-87 

22-69 

26-88 

2m 

29-03 

25 1(1 29 

36-69 

.39-04 

41-39 

42-48 

42-89 

88-12 

ms 

30-97 

30 and upward 

20-29 

2170 

20-63 

27-80 

29-62 

80-11 

3188 

33-92 

Total 

100-00 

100-00 

KhrtlO 

100-00 

100-00 

100-00 

100-00 

100-00 
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In contrast to the ratio for the army as a whole for the period 18(55-70, I shall now show 
how ag*e aflVKtts the men of newly-arrived re|,jimeuts as reg^ards their death and invaliding ; — 
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Disfnlfnfton according to Age of the Strength of Beg'ments in their Second Tear of Indian Service, 1S65-70. 
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DE. BETDEE’s EKTOET OK AGE AKD LENGTH OF 6EEVICE 


[J^mdiz C 



EXCL-fBuro Choleba ... I 6 88 j 104 109 ;■ 3-95 lo-84 ! 2308 35-61 | 5*03 I 20-18 ! 2i^41 ! 
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The cUwUi-mto at (Hfthrent apfen in 
newly-urrivcd rogUncntsi. Tho rate 
increases steatlily ^viUi age. 


The fact that men of newly-arrived I’Cg^inient.s die in a 
much higher ratio than the army in gcmcnil has been clearly 
exhibited. Tlie same is true for the men of all ages : — 


DeaiA-rate per 1,000 at tke different Agee, Average for ike Army, 1805-70, 
a?id for newiy^arrived Regiments, ISOl-GO. * 



(KxtXUDINO CUOLKKA.) || 


Under 20. 

20 to 24. 

2G to 'ill 

iiO anil 
iipWiinlN. 

Army of 1806-70 

New RegiuieniH, 1864-69 

7-61 

12»3 

1307 

2i-87 

]7<H 

3032 

2i) M i 
47-08 i 


Decream^s in the necond year nt nil 
tigi’s. Rut the relative liubility to 
ihnilh at the different ngos conliimea, 
and jirogriMBes townrda tliu standard. 


In the second year, the diminution which takes place in 
Uio death-rate is shown also in the case oJ‘ each class : — 


Reaik^rales in ike First and Second Years of Indian Service contrasted at the different Ages, 




ISXCI.VDINO CUOLKUA.) 

• 

Under 20. 

20 <0 21. 

•iS to 20. 

HO mill 
iipwardK. 

First yoar 

121)3 

21-87 

;«f32 

47-08 

Second year 

396 

]58'1 

23lt8 

3601 


But while the death-rates diminish so n^raarkahly, the relative liability to death at tho 
difterent ages is not much altered, and in the ratios for the second year of residence, we find 
it fast running towards the standard • 

• 

Cowparative liahilitg to death at different ages contrasted in tho case of the newly^arrived and 

the Army as a body. 



Under 20. 

20 to 24. 

29 to 20. 

•'30 nnil 
upwards. 

Toi'al. 

Standard, 1865-70 

11*09 

19*92 

26*37 

411*02 

KK) 

liogtincnts in Nccond year 

6*03 

20*38 

29*41. 

45*38 

1(K) 

liegiiiiQutfl in firat year ... 

10*41 

20 02 

31*66 

37*91 

100 


Looking at the columns showing the composition of the doath-rat ;0 in the first year, we 
liavo no difliculty in recognising that the young mati(?rial is thaf best qualified to stand the 
climate of India. It is not tliat tho young do not sufter in an wpial degree from the diseases 
of the unacclimatised with the older men. But the young constitution possesses the |M)wer of 
resiliency ; and while the older man dies, the youngt>r recovers, and is not necessarily damag(‘d 
for Indian Service by the fact that he has suftbred from serious illness in his first year of’ 
residence. 



DUirilutioYi according to Age of the Strength of Regiments in their First Tear of Indian Service, 1S6J-69. 
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SB. BBTDEN’s report OE age AES SEE6TE OF SE^VtCE 


[Appendix C 



• Generally molt of ferer or heat apoplesT. 

t The men whose ages are returned as 20 are iacladcd in the fcusgest gronp. The ratio per 1,€00 of strength mnst be regarded as approximate onijj siiice the strength on aniral is given'fbr men below 20. 



LUirihniion according to Age of the Strength of Regiments in their Second Year of Indian Service, 1865- 
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All Causk 49 232 j 208 ■ 228 | 32*2S 41*74 | ^16-16 74-49 ; 16*58 j 21*44 23*71 j 38-27 ' 
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HE, BKYDEN’S EBPOKT on age and length or SEEVICB 


I Appenou c 


The iuvaluUng-rtlio is, ffeiierally 
Bl)caking» low nt nil ngea in the llrnt 
year, exceiwive at ull ages in thi' second 
year, and njiproachc* the standard, 
except in the case of the old men, in 
the third year of service. 


I Imve sliowii how in the third year of residence the invaliding-ratio very nearly approaches, 
even in its details, the ratio for the army as a body. At the 
younger ages the disparity from tl\o standard is hot great ; 
but a ratio of 90 r^r 1,000 for the men above 30 shows how 

J uickly the old soldier new to India becomes iueflicient from 
iseases of deterioration. When divided ofl* according to age, 
the ratios in tlie second year of residence stand much above 
the avoriige of the six years 1865-70; it seems, indeed, as if the invaliding of the second year 
inelii(l(‘<l the men who escaped going home at the close of the first year, as well as the ratio 
normal for tlic year itself. The ratios for the first year of residence arc lower at all ag«js, but 
this is what might have been expected. In the first year disease falls shar^dy on the newly- 
arrived, but the elasticity of the system counterbalances the effect of the shock, and during 
the cold season the constitution is placed in conditions so favourable that the necessity for change 
to Europe is avoided. 

Perhaps the most extraordinary feature in the invaliding tables for the first and second 

tlM inv^lidins vn***’’]® 

and cUutiw from heiwt diMaaNe in i^r men m the second year suggests, that the habilit.y to 

m wly-iirrived regimeuts iu relation to this great causc of invaliding is least in old soldiers and highest 

among the young boys, ranging thus : — 


2() and under. 

il to 24. 

26 (0 20. 

80 and 
upwurda. 

TotAL, 

8210 

20*30 

24*35 

1726 

100 

* 


Out of a strength, below 24, of 7,076, wc find 48 invalided for heart disease ; and out of 7,567, 
of 25 and upwards, 40 only, nds is in direct contradiction to the death tables. The tables for 
the period 1S65 to ,1870 show, that in these years 13 men only below 24 died ; while, in the same 
period, 256 men of 25 and above, died from heart disease. And, again, the tables showing the 
d<?ai.lis in the first and second years of residcnct^ repeat the same as reganls the mortality from 
In^arl disease ; 3 men only below 24 died, against 26 who died at tlie late peritKl of life. There 
is u eurious problem, involving the etiblogy of heart disease, contained in this remarkable anta- 
gonism between the relation of the ratios of death and invaliding to age. It seems as if the 
aiiKunia of the young, develo])cd under climatic influence, very rajiidly determines the tendency 
to functional disease of the heart, which, again, lays the foundation of the organic disease so 
extensively developwl iu old soldiers, as the very largemumber of deaths from valv?ilar disease 
and aortic aneurism wdiieh occur in every year testifies. 


Uinirihulwn according to Age of the Sfrengih of jRegimnte in their Third Tear of Indian 

Service, 1866-76.* 


STBKiraTH AT JlEOTHHIirQ OV 
Thibu Ybau, 

Under 30. 

20 to 04. 

26 to 39. 

80 to 84. 

86 to 39. 

>10 and 
upwarda. 

• 1 

13,339 

811 

6,206 

4,244 


3,018 


'2,031 ■ 8-W 

m 


Causes of Invaliding in the Third Year of Service, and the Invaliding •rates at the different 

Ages, 


— 

NVMMBB INVALIDXD. j| 

IWTALIDND rXB 1,000 Of BTBBNOTB. | 

1 Ratio ot Liabilitt in Pnkgjcnta&bb. 

('auhe? or Invalid* 

INO. 

20 and 
under. 

21 to 
24. 

26 to 
29. 

80 and 
upwards. 

20nml 
! under. 

21 to 
24. 

V' 

.'10 and 
upwards. 

20 and 
undor. 

21 to 
Sd. 

1 1 

26 to 
20. 

30 and 
upwards. 

Total. 

Fotp'ors 

2 

6 

12 

12 

1 

j 2*47 

1*14 

2*83 

8*98 

28*70 

10*94 

27-16 

38*20 

100 

Dvftcittory and 
*Diarrli<i)a ^ ... 

1 

. 1 9 . 

11 

6 

1 1'23 

1*71 

2*69 

1-99 

16*36 

2274 

34-45 

i 26*45 

100 

HoptiliiU 

2 

'19^ 

i28 

41 

ii 2-47 

3*61 

6*60 

18-68 

9*41 

18*76 

23*13 

61‘71 

100 

PhtluMis pulmoji- 
aliki 

3 

14 

15 

16 1 

11 

1 3-70 

206 

8-58 

4-97 

24*90 

17*90 

23-76 

83*46 

100 

Heart diHoaite uiid 
Palpitation ... 

4 

1 

16 

17 

.21 

1 4*93 

8*04 

4-01 

6‘96 

26-03 

16*06 

21*17 

36-76 

100 

Mania 

... 

1 

5 

12 

li ... 

•19 

118 

3*98 


8*66 

22*06 

74-89 

100 

Dnbiiiiy 

6 

21 

27 

54 

i 7*40 

3*99 

6*36 

17*89 

20-76 

11*20 

17*86 

60-19 

100 

KlieumaiiHin ... 

f ^ 

4 

16 

46 

; 1*23 

'76 

3*77 

15*24 

6-86 

8*02 

17*96 

72-87 

100 

Pyphilw 

All olbor causes ... 


10 

12 

18 

... 

1*90 

2*88 

5*96 


17*77 

26*47 

66-76 

100 

*6 

29 

41 

04 

7'40 

6*60 

9*66 

21*21 

10-91 

12-56 

22*07 

48-46 

100 

All Causes 

25 

‘i.*.'. •-■ar.'s.r 

120 

184 

269 

1 30*83 

24-50 

43-36 

96-76 

16*85 

ueo 

9&n\ 

49*25 

100 


* Hio Ktrongtb of the U2nd and Mlth Reglmvulv, whtob oro aow is their third to ttmek off. 
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I liavo arranged in a parallel form, the invaliding of the third year of Indian Servico silso. 

^ The l-14th and O^nd llegiments, which are now in tlio third 
tl«!thWyciiro?ger^^^^ year, are necessarily omitted in this iaimlation. This tiihle 

demonstrates strikingly the fact, that it is the old men who arc 
Chiefly lost as Indian scrvico increases ; fur in this third year no less than 90 jwr 1,000 of men 
al3oyo OO were removed by invaliding. In short, the l)ody composing the force tliree years in 
India was decimated by the invaliding of this single year. 

It is better to leave out of view the invaliding for boys under 20, and to view all under 21' 
as one group ; and the more so, because the aspect of tlie statistics of t he two young gron]is 
has been damaged liy the endeavour to class Imls of 20 with boys, without making an adequate 
addition to the strength of the groups 

III the third year the standard iiornml for the different ages seems to be attained. As I 
have said, in the first year the difference in the ratio for the classes is not very great, although 
the mtio is necessanly heavier for the old man than for the younger. I n tlie seconil year, the 
rate Ibr the young is much above what it should be when compared with that of tiu* next class ; 
but young men suffer heavily from invaliding in tlie second year, from damage to the system 
during the carrying out of the process of adaptation of tlie constitution to the climate of India. 
Even in the second year, however, the ratio for old men is nearly double what it is in the young ; 
and this is to be remarked, that while the ratio for the young men comes dowi^ in the third year 
and settles at a minimum, the loss among the old is rapidly progmssive, showing that there is no 
iwlaptation to the Indian climate of the system of the old soldier : — 

1 H valid in ff per 1,000 in the first three years of Jmlian Service at (liferent Ages^ as ctnnparcil with 
• the stmuhmL 



Yocirtt 

SuKOlKltS. 

Matvbk 

StlMilBRH. 

Oii> 

SOMiIRRB. 

21 and untler. 

25 to 2». 

SO iin.l 
uvwur(b. 

Stnndiud of 1865-70 ,. 

2<P65 

39-71. 

78’3l 

Third voar 

25;16 

43';W) 


ScvuikI jTar 

39-71 

4fi‘36 


FiMyoar 


35’56 

i 


I^liile it is true that the old men have suffered, and will continue' to suffer, the truth is 
not to be itisguisKl, that the invaliding <tf young men under 24 has been far above the normal 
averagt?, cliielly owing to the loss of the second year. Out^ of 1,702 men lost by invaliding in 
the first three years of Indian service, 004 were lielow 25, 504 from 25 to 29, and 024 above 
00 years of age. '* 

It is a v(fry serious subject for reflection that this body wliose statistics we have been eon- 
Loss liy cli'ttfch nml invaliding in new Sideling, numbering under li),(l00, should in three years liave 
Uuf?iin«uti» in tlie first three years ol’ lost^ by death upwards of 1,300, and by invaliding upwards of' 

1,800 of its strength* ; — 

Talde showing the Strength of the Army (f Bengal at the (liferent periods (f Indian Servieey 
between and and the ratio of Jnvaliding in relation to the number of years of 
residence in India, 

(An Appuoximate Statement). 


Skkvick nr Iwdu. 

STBBlfOVIl lir ItACn YSAB AT THH DIFFltVttfrT PBHroi>H OF SbHVICB. j 

Total at 

EAI'JI 

VOUIOO. 

TNVALISBD FKIt 1,0*X), 

1803. 

ises, 

1807. 

IROM, 

1800. 

1870. 

Army 
of Rptih'al, 

Ni-w 

Upfriincntfi, 

IN(I47I). 

Under 1 year ... 

3,SO(5 

4,786 

1,5(W 

6,467 

6,650 

4,710 

27,612 ■) 










f 

38-63 

38-54 

1 to 2 yoHi-s 

3.721 

4,008 

4818 

4,11] 

7,116 

4,»)40 

28,419) 



atos 

3,1(X) 

4,212 

8,689 

3.208 

3,613 

6,747 

23,669 

40-86 

46-74 

3 to 4 ., 

2,803 

2,636 

3,842 

3,607 

3,043 

3,662 

^ 19,342 

• 

46-29 


4 to 5 „ 

3,759 

2,873 

2,472 

3,1U0 

3.036 

2,830 

16,666 

45-00 


6 to 6 „ 

3, 8118 

3.084 

2,479 

2,176 

! 

3,319 

3.211 

18,120 

44-92 

... 

m 

0to7 ,r 

6,973 

4,105 

3,472 

1,901) 

2,416 

2, OSS 

20,603 

44-94 

.»• 

Above 7 » 

12,800 ' 

12.176 

14,871 

10,041 

6,864 

6,109 

62.360 

67-66 

... 

Total of hacit ykau 

39,660 

87,287 

86,647 

33,609 

85.966 

33.602 

216,661 

4(517 

... 


* The rogiuieulB have, of coui’Bo, beou recruited ; 1 speak of a body whose average strength approximates to 
16,000. 
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SB. BBYDEN’s BEFOBT OB AGE AKS LEBGTn OF 8EBVICB 


[ AFpeodiz C 


And in case it should be objected that old soldiers who hare volunteered from regiments 
_ , . t. , going home from India may have contributed largely to the 

hM lo^y invaliding of young regiments, I append thh following 
been, with trifling exceptions, of men statemont, whioh shows thftt 100 Only, out of the 1,800 inva- 
from one to three years in Indio. men who had served beyouQ three years in India * 


Statement showing the Number of Soldiers who had served upwards of three years in India, 
invalided from Eegimenie in their first three yean of Indian Service. 



KiaiMiifT. 


isoi 

186S. 

1860. 

Total. 

... 



• 




fSth Lancers 

... 

... 

... 

1 

3 

4 

36ih Keginient ... 

... 



1 

1 

2 

65th 


... 

.*• 

3 

... 

3 




1886. 

1866. 

1807. 


]-llih Regiment 

•s. 

••• ••• 



6 

0 

2.12th „ 

• • • 

• « ■ • » • 

... 

a 

4 

7 

661lt „ 

... 

... 

. 1 

6 

... 

7 

A. Brigade, D. Battery, R. II, Art. 

... 

... 

... 


... 

A. „ B. 




... 

1 

... 

1 




1868. 

1807.' 

1808. 


A. Brigade, A. Battery, R. H. Art. 

... 

... 

... 

1 

1 

A. „ B. 


... ... 

... 

... 

... 

... 

A. „ C. „ 


... 

... 

.so 

... 

... 

41st Regiment 


... 

2 

1 

7 

10 



i 

1867. 

1808. 

1800. 


Hill Brigade, B. Battery, R. Art. 

• « • * < • 

<1 

... 

... 

... 

8tL „ C. „ 

if 

... ... 

••• 


... 

... 

8th „ D. „ 

ii 

... ••• 

1 

... 

s*. 

1 

l«3rd Regiment 


... * • » 

« 1 

... 

1 ' 

2 

l-6ih „ 


... * 

1 

3 

6 

0 

37tL „ 


.# 

1 


7 

8 




1808. 

180B. 

1870. 


8tli Brigade, E. Battery, R. Art. 

... »»« 

... 


1 

1 

8th „ f. „ 

ft 

... ... 

... 

• •t 

1 

1 

1 

8th „ a. „ 

t 

' it 

... ... 



' ett 

* It* 

1 

Sth „ H. „ 

ft 

... ... 

f tt 

... 

2 

2 

4tb Hussars 



• •• 


4 

4 

LOth Regiment 


... «.* 

»«« 

1 

10 

H 

2.6()lh „ 


... *** 

tff* 

■tf 

IS. 

9 • 1 

86th „ 


.*1 •>« 


f 11 

8 

3 

1^2zid „ 



1 

1 

13 

15 




isei. 

1870. 



l-14th Regiment 


... ... 

... 


• •• 

!»• 

C2ud „ 


... ... 

1 

1 

lit 

2 

, 

€ \ 







V 








Tom 

**• 

1 


... 

100 


How serious is the import of this loss is furtlier shown in the Table annexed, which shows 

how the extent of invaliding is aflbcted by length of residence 
liOBB gf tho Armj^ in^gcnerol by in- in India. This statement shows, tliat out of a total of 
Ht d>aw«tit psruNl. of IndiMi io,ooa— the loss from 1866 to 1870— 8, 1£8 men were invalid. 
’ ed who spent from one to three years only in India. The 

strength available for the cahmlation of ratios is carried up to sevoi years only ; but it is remark, 
able tu find that for the years from the fourth to the seveidli the ratio d invaliding is almwt 
identical, whioh indicates probably tliat at this period of serrioe the army is at its best, sustain. 
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injy year by year a loss which is not, on the one hand, exaggerated by the want of adaptation in 
the material new to tlie country, nor, on the other, by the elTcctB of too prolonged exposure to 
ti’opical influences : — 

Table ehowing the extent of Invaliding in relation to Length of Service in India, 




^•ix jrttri. 


liryAi/iDXu ur xacu Ynax. 


hivRlidod 

Yjkam iir India. 


im. 

JIS66. 

1867. 

1866. 

1 1860. 

1670. 

jW 

ofStrciiKth. 

1 year &nd under ... 


m 

184 

149 

127 

164 

222 

149 

1 38-6;) 

2 yoaris 


1,164 

119 

207 

129 

135 

861 

22 a 

8 

... 

963 

70 

86 

17i) 

164 

196 

287 

40*86 

4 

... 

706 

96 

91 

146 

186 

181 

149 

46 29 

6 


761 

132 

79 

111 

124 
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* Is it a matter of necessity that young regiments should suffer this great damage in the 
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Deaths of the Army from the chief causes of Mortalitg in each year from 1865 1870 , shown in 

relation to Age\ 
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SECTION 

THE PRACTICAL LESSONS TAUGHT BY THE STUDY OF THE STATISTICS CONTAINED 

OF REGIMENTS IN THEIR FIRST 
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between the ratios of siokness and mortality in new and old 
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III. 

JN THE PRECEDING SECTIONS AND DEDUCED FROM THE MEDICAL HISTORY 
YEARS OF INDIAN SERVICE. 

inculcated in j^neral terms in tKe first section, namely, that there is a radical distinction 
regiments. These tables show how the ratios for new and old regiments which happen to be 
importance of the lessons which this statement teaches. It teUs us jilainly, that troops new to 
very exaggerated mortality and an enormous invaliding rate in the curly years oi ^ Indian Service, 
that it was jwssible to bring together from the history of the past seven years. ‘ But had 1 been 
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[Appendix C 


Stbekoths 


Nitmutcb 

Sick 


Clio- [ 


CLTJDINO 
LEBA 

(Jholbbi DkathsJ 

. 




AGGREGATE OP THE PRECEDING TABLE. 

Acclimatised RegimenU contrasted with Regiments in their First Year of Indian Service 
cantoned in the same Station in the same year, 

llfoplho 

3.77V 

3,878 

7,655 
4,729 

2.345 
874 



Jon. 

F«b. 

Mtr. 

Apl. 


Jane. 

July. 

Aof. 

8«p. 

Oat. 

Nov. 

Dec. 

(New Troops ... 

2,361 

2 , lbs 

4,246 

4.207 

Aios 

4,184 

4,122 

4,085 

3,979 

3.982 

iiii 

3,820 

1 Old Troops ... 

2,360 

2,237 

4,488 

4.815 

A267 

4,251 

4^242 

4,2184,174 

4.166 

4,000 

8,828 

(Now Troops ... 

283 

21« 

542 

653 

816 

911 

622 

9551,084 

608 

564 

372 

I Old Troops ... 

232 

194 

526 


430 

884 

420 

571 

497 

455 

335 

246 

(New Troops ... 

I8 

i4 

87 

177 

306 

493 

260 

306 

277 

192 

134 

72 

(Old Troops ... 

19 

15 

55 

48 

66 

97 

120 

142 

106 

122 

69 

26 

(ifew Troops ... 

111 

111 

m 

317 

365 

440 

389 

386 

m 

880 

315 

342 

(Old Troops ... 

m 

111 

264 

242 

232 

22(« 

246 

237 

238 

233 

184 

125 

rNew Troops ... 

1 

1 

2 

10 

29 

21 

10 

22 

28 

22 

11 

13 

j Old Troops ... 

2 

. 3 

4 

3 

2 

6l 

1 ! 

7 

9 

7 

4 

6 

(New Troops ... 1 

3 

... 


6 




55 

117 

2 


• M 

(Old Troops ... 




... 

... 



13 

' 14 



... 


818 

203 

165 

53 

183 

28 


Ratios of Sickness and Mortality in tie Nenf and Old Troops contrasted. 


PBB 1,000 

Fbvkb-batb 
l,iXK) 

Daiit Sick 
1*EK 1,(X)0 
Dkath-batb 
],(KK1 fbom ail 
CAUHV8, EXCLUD- 
ING CUOLEBA... 
J)KATH-BATK TBB 

l,(X)0 fbomCiio- 

LEBA 


(New Troops ... 

120*4 

101*0 

127-7 

166-2ll94-3'227-fi 

160-9 

-pr---- 

238-8:272-4 

164-6 

187-2 

97-4'2026-8 

(Old Troops ..„ 

98-8 

86-7 

117-2 

102*0 

101*0 

90-3 

99-0 

136‘4;il9'l 

109-2 

83-7 

64*0 

1219*4 

f Now Troops ... 

7.7 

11*2 

20-6 

421 

730 

119-3 

63*1 

74*7 

69*6 

48-8 

32-0 

18*9 

620-9 

(Old Troops ... 

8-1 

6*7 

12*3 

111 

16'3 

22-8 

28-3 

83-7 

25*4 

29*3 

14-7 

6*8 

226-4 

(New Troops ... 

47-2 

61*9 

67-0 

76*4 

87-0 

106*4 

94-4 

► 94-2 

106-6 

96*6 

76-6 

89*5 

84*2 

i, Old Troops ... 

I 

46*2 

49*6 

56‘6 

661 

54*5 

51*8 

68*0 

66-2 

67-0 

55*9 

46*0 

327 

52*4 

New Troops ... 

•4 

•5 

*5 

2-4 

6*9 

6q 

2*4 

5*4 

5*8 

5*6 

27 

3*4 

43*7 

Old Troops ... 

•8 

1*3 

*9 

•7 

•5 

* 1*2 

•2 

17 

2*2 

1*7 

1*0 

re 

13*7 

[ Now Troops ... 

1*8 



1*4 

... 



'l3*6 

29*4 

•6 



48*5 

J Old Troops ... 


... 




4.4 

“•2 

8*1 

3*4 

... 

... 

... 

7*2 


Thelxidies c<jmpared are in all cases of , nearly equal strcngfth, and the ag^g^egate shown 
in either casle is almost identical. Tliere is but the one difference — the old regfimeuts are 
(•orapoBcd of acclimatised men, while the new are meeting for the first time the influences 
peculiar to an Indian climatic ^ ^ 

And the^ are the results 

(Per 1,000 op Strength) . 



AdmUiiion- 

reto. 

FeT«r-TBte. 

DiUly Sick* 
n\s. 

Dcath*rat«. 

Cholera 

Death'rulo. 

Now Troops 

2026-8 

620-9 

84-2 

43*7 

48*5 

Old Troops ... 

1219-4 

226-4 

62-4 

13*7 

7*2 


The 


cholera death-ratei contrasted 
in the cases selected. 


It may be thought that there is something sjiccial in the conditions under wliich the 
cholera death-rate is so immensely exaggerated in the case 
of the new troops. The illustration is undoubtedly very strik- 
ing; but I regard it as showing only in a clearer light the 
truth, that the unacclimatised, when ^debilitated towards the close of their first hot season, 
succumb as a bixly when the universal epidemic influencx; declares its presence. 

Four of these illustrations teach the same Uiing, and the cose of the Buffs suggests how 
great is the risk when the year of arrival in India proves to be a^eor in which an epidemic is in 
])rogres8 

Cholera Deaths of Qld and New Regimenis cantoned together. 



Locknoir, 

im. 

Lucknow, 

1860. 

Beotrea, 

ises. 

Meorat, 

im. 

13ow Troops 

27 

42 

9 

105 

Old Troops 

11 

11 

None. 

6 


Ihe death-rate for all diseases, excluding cholera, is, among the old troops, 13*7 per 1,000, 
and among the new, 43*7, or 30 per 1,000 in excess in the case of the new. The diseases 
of the hot montlw tell excessively against the new soldier. In May and June, among the new 
troops, 12 per 1,000 are shown as having died, against 1*7 among tlie old. The diseases of th^ 
monsoon season from August to October, are equally in excels in the body of recently arrived 
mnt\ • they give a ratio of lO’S in the new, in contradistiuotion to a ratio of 6*6 in the old. 

I have n^marked before, that malaria plays no important part in the statistics of troops 
leir first year, which are arranged in thir series of tables. Tlie fever-rate shown in tlie 


in their 
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tabic now under consideration rapidly and steadily diminishes through the malarious season, 
that is, from August to the end of the year. Bowel complaints and visooral (HUigestioim 
take the place of the fevers of the hot months under the altered meteorolog}'^ ; and while men 
die from dysentery, as well as from heat fevers and heat apoplexy, before the ruins set in, 
dysentery and hepatitis culminate naturally under the meteorology of the monsooii season. 
•The fevers of the unacclimatised here shown arc pure heat fevers. The admission-rate for 
fever in June is 119 per 1,000 in the new regiments, and £3 in the old; in May it is 73 
against 15, and in April 42 against 11. The daily sick-rate and the general ailmissiou-rale 
show the same exaggerations in relation to season. 
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DR. BBTDBR’s report OK lOE AKD IdSKOTH OP BERVUIb 


[Afpeadix C 


1 have plaoed here the table which precedes, to show in' detail, re^fimeat by recent, what I 

liave already exhibited in the a^greg^te in.the first section of 
The tmtiM for Rsgiwents Mid Bat. this paper. The annual adnuasiou-rates, deatii-mtes, and 
Mm wbudi have arrircd iu India invalidini^rstcs of the second year for each reinment and 

^und ‘ r s 

vecond yeai^ of ludum Sorvioo. The jj^noitd lactei hold^tnat'by the uimmution of the iiabuit^ 

t() succumb to heat influence, the admission^rate is considerably 
less in iJbe second year ; that the deatli-rate is remarkably and consistently low in ttie second 
year j and that the invaliding-raie of the second year is normally nearly doubled, as contrasted 
with the Taate in the first year of residence. 

Many disturbing elements onU^r into the composition of the admission-rate, and some of 
these I have noted at the foot of the table. It is very important to know how new troops have^ 
been afftH?ied hy residence in 8|)ecial localities, and for future reference I have indicated the 
stations in which the death-rate of regiments in the first year did not exceed 25 in the thousand. 

The general laws which determine the aggregate ratios I have sketched in the first section. 
Tliese I shall illustrate more in detail from the history of the old army in years subsequent to 
1858. 


T}to (lisoRAeg of the uniiccUmatiflod 
diininisli year fear as the adapUiiou 
to heat influence is perfeotad. 


Sir Ranald Martin has very well stated the truth, that while the tendency of the British 

soldier in India is to deterioration and decay, there is accli- 
mutisation to heat, where the constitution is capable of adapt- 
ation. The constitution of the young is capable of adaptation. 
The old soldier landed ip India dies or is invalided ; and the 
old soldiers are the men al)ovc thirty. 

The table annexed illustrates very lieautifully the adaptation of the army of 1858 to heat 
influcuce. Tlie diseases developed under heat influence in the newiy-arrived, I have shown to 
heat fevers, heat apjplexy, and dysentery. We follow the mtios of the army of 1858 onwards 
to 18()ii, up to which time no new regiment had been added;^ and the progressive diminution of 
the ratios for the diseases of the unacclimatised is more tlian^remarkable 


TM %hming the gradual dmkutim of the ratios for Heat FererSy Heat Apoplesrgy and DysenUrg 
in the neic Army between 1868 and 1863. 

t 

(Pur 1,000 of Strekoth). 



Hiav Pbtiss. 

... 

lUit AroRLiiY. 

« 

DflBWTIET. 

s • 


Adiuift(«d. 

Died. 

Admitted. 

Died. 

Admitted. 

Died. 

1858 

772'9 

lC-72 

42*9 

1777 

'202-6 

2714 

I(l59 

459-4 

6*66 

8-7 

4'lu 

118-7 

10-20 

1860 

350'6 j 

4-26 

f/2 

2*56 

76-2 

4-C8 

1861 

274-8 

3*21 

2-2 

1*34 

65-6 

8-07 

186SJ 

217*3 

2*76 

1*8 

1*19 

48-8 

2-68 

1863 

143*6 

2*10 

23 

ro9 

470 

2-48 


Tlic si^ificonoe of the above table seems to be tbi«? — that every individual lunrlmg 
in India is oblijjcd to pass tliroiigh* a process of adaptation to bent, and that when tliis is 
eompleted lie is left in a position better calculated to withstand the influences of the hot season. 
This acclimatising process need not result in disease. In the young bum's constitution the 
balance hfitween thcwiormal rehitions of the vascular system and the oontrolling nervous 
influence, may never lie disturbed or destroyed; but the tendency to end in j. strong, 
and aiiy attempt to force the process roust terminate in disaster. This is the moitning of the 
excessive admission-rates and death-rates in the young re^ments. 

The old man’s constitution is little capable of adaptation, and under exposure he dies. The 

loss of old men in recently'.amved regents in 1858 was 
so great us to attract special notice. 

The old men of the 6th and 7Srd Begimonis in particular 
suffered ; indeed, so rapi^ did they die off in case of the 
6th, that the regiment Oh ordered into cantonments at once, 
and the Commander-in.Chifff «ig>reased his firars that nvid pr 
longer exposure the regiment would be tendered useless fw service, 


Till* conatHuiiion of the old soldier is 
iiicftpeble of undorgpinjl the process of 
ftduptRtion^orTMWsesses the espBbility 
111 n iimch less degree than that of the 
young soldier. 



ie»<m xn] AS AlTBoAtKafEllMOBTAirnr AKBINYALtDIKOOfTEB BimomNAEMT. 2l5 

I ouuot ittto iMBBNdfy tiwi ihie numben givaa in Begimental Aifnttal Betums, Crom 
• whidi die annexed ataitementB ara copied, are absohitely 

ntutMlid ftom Hw nralti is the ooneot, and tihe tadoB are umUcable to the precise num- 
ejjje ef eU %Ms ante expowre is ^ they aie placed; but in any case 

the fifforee prove how eDormociB ie the lose amonf^ old and 
^aodimatiaed men when exposed in bdia to die contingein^ of war&re > 

ZoMjjy Deatk im B. M!$ ttk tmi 78rd Befim«nt$ m 1868, tiotring He ^at HaUli^ to deati 
aadiff npomre ^ ««a above SO reoenHf kmded t» India, 



Out of these 210 deaths, 165 were caused by heat fevers, heat apoplexy, and acute dysentery. 
The 6th, exposed in the Shahabad campai^ lost 61 men by apoplexy, 24 by dysenteiy, and 
23 by fever ; in the 78rd, dysseutery came to the top with 41 deaths, heat fevers gave 21 deaths, 
and ^plexy 6 only. 

Distributed by months, these 166 deaths fall thus*'^>« 


I i 


Heat Fever .* 
Heat Apoplexy 
Dyeentory s. 

Tom 


12 

28 

10 

80 


•1 


ll 17 
14 88 


il68 


He interval between tho two manifestations of dysentery, the hot weather and the mon- 
soon culminations, is perfectly marked ; heat apoplexy disapiiears with the clouding over of the 
sky in July; and heat fever, holding a middle pl^e m its physiological relations between heat 
apoplexy and dysentery, commencing with a heavy mortality in May and June, is continued 
until the setting in of cold season* 

These three causes of death accounted for 82 per cent, of the mortality in the war provin- 
ces of 1858. It is interesting to note bow their relation to the total mortality changes as tlic 
army gets older ; — • 

Died from Seat Fever, Beat Apoplexy, and Dysentery, per cent of ttc UM, dcotils from 

1858 to 1863. 


1868 . 

— -M;— 

1868 . 

1800 . 

1801 . 

1802 . 

1868 . 

80*44 

66*80 

4m 

87*11 

85-08 

31*62 

• 


Tlie exposure of 1868 raised the admission-rate , for hepatitis very little above tlie 

^'^ere is no acclimatisation to hepatitis, and in the years* from 1858L to 1868, tlie 
Tho Hopatitia of tho Army of India admission-rate shows but little variation. Hepatitis is, in short, 
\» a diwMe of doteriomtioa, rather a disease of deterioration, not of acclflBatisation 
than an acute diaoMO dovebpod under 
oxpoaure. 

Admmionrrate per 1,000 of SirenyOtfor Hepatitis. 


ms. 


im. 


1801. 


1802. 


1868. 


670 


67*0 63*7 60*4 C2*4 


s Previona to 1660, the annual retuma worn preparocHor the twelve monthi ftxKo let April to 31ft Marth, thii 
table indudea, the mont^ ikom April 1668 to March 1669. 


X2 
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[ Appendix C 


The 6th and 7Sid Begiments^ out of a total mortality of 216| returned 8 deaths onlj^ under 
the head of hepatitis^ and the same thing was observed in the case of may other le^ments. 
Taking ten regiments^ tiio phenomenon was diown thus ^ 

Number of Deaths from J^yeentery in ihe Unacclimatieed coniraated with As number of 

DeaHis from BepatUia. 

(Mortality of kfiw Regimknts in 1868.) 


B«glinont. 

i)«atbs 

fhjni UepaUtii. 

Oeatht 

ftoDi JDjieaWry. 

Her Majesty’s 6th Rogixnont 

... ^ .. 

1 

24 

„ ^19th 1 , ... 

1 

18 

» 88th II •• 

... 

44 

„ 48th 

3 

46 

„ 2-COth „ 

... 

18 

» 78k1 „ 

2 

41 

7Bth „ 

1 

26 

» 97th ... 

1 

48 

Biflo Brigade, Sud Battalion 

4 

83 

• 

1 

,1 8rd 1 , ... 

1 

1 

20 

Total 

18 

320 


Many of the men who died in the Gth and 78xd Regiments were hard drinkers. Noth- 
Intompcranco in the old loldior ing is more inimical to the acclimatising process than the 
almost cortflbiy leads to death under habitual usc of aloohol. The old man new to India dies 
oxiweore to hoaU apoplexy or delirium tremens, or from both ; for heat 

a])oplexy is the usual termination of delirium tremenh in the hot season. The Surgeon of the 
2nd Dragoon Guards, writing in 1860, makes the following remarks in his Annual Ijetuni : — 
There were but 15 men in the regiment above 35 years of a^; among these, 8 deaths 
are recorded for the year. Among the young men. under 20, numbering 218, .not a single 
deatli occurred. In most of the old men, death was probably the result, directly or indirectly, 
of drink. There have been a great many oases of delirium tremens, and they were chiefly, 
indeed almost exclusively, coined to the Non-Commissioned Oflfioers," 

This (luotation affords a text on which 1 might enlarge to any extent. It is a truth that 
the old soldier in India does drink, and the steady and weU-behaved old soldier is too often no 
exception to the general rule. In the last seven years, 106 deaths from delirium tremens have 
been recorded, and of these 20 only have occurred in Privates, Sergeants aifording no fewer 
than 86 deaths out of the tptal. 

Tlie 1-1 1th Regiment, which .arrived in India in the beginning of 1865, suffered heavily in 
its old men before it hod been six months in the country. The Btrongths on landing are noted 
as under, and the following were the deaths up to the 80th June 

Under 20. j 20 to 24. 26 to 20. 80 to 84. ( 86 to 80. upiJUi. 

Strength ... 10 663 188 67 12 4 

Died ... 1 6 8 3 3 

These deaths were all caused by heat fever and heat apoplexy, to which the free use of alcohol 
f)redispoged. The Surgeon of the Regiment gives tlie following explanation The larger 
portion of those seized were of a decided intemperate character, and many of them craving 
clnuikards. Tlie predisposing causes may have been in many intemperance, and tlie period of 
life between 30 and 44 years of age." And he adds regarding the only man who died out of 
573 below 24 years of age — The patient looked older, and he had li^n much exposed to the 
influence of the sun, and was brought to the hospital drunk." 

Tlio lesson taught by this case is, that it is useless to send to India with their regiments 
men above 30 who are known to be habitual drunkards. All the figures brought together in 
the ^H3ond section show, that it is not the man above 30 who is efiSoient for service in India ; 
and if in aMtioti to hie age the old soldier brings witli him habits of intemperance, the chances 
are much in favour of his dying or being invalided before the end of his third year of serviix;. 
Tlie deterioration of the British soldier is wliat is to be expected. Our invaliding ratios show tliat 
with an army composed of a certain relative number of old and new troops, a standard is reaehwl 
which may be considered permanent ; and our Death Tables tell us, that in tdl diseases of deteriora- 
tion, it is the old soldier who goes to the bad, whether by a rapid or a slow process, of decay. 



eetiw nxj AS AfFECr^O THE UORTAinr Ain> IKTAII&INa OF THE EUBOFEAK ARMT. 277 


A steady prooeiB .of deterioration 
gfooa on daring Indian Service, and 
hecomca almogt univemilly luanifcit in 
the old men a« a dasg. 

^atio of liahiliig to death (f 


Let me place hero onoo more the showing the 

liability of men above 30 to diOi as illustrating what is meant 
in speaKing of the deterioration of the Britislx soldier* I sliall 
not as bmore divide off the boys below 20^ but class the men 
in three groups 

sieai men of mature age, and old men coniraeted^n the 
reeulte qf the period 1835-70. 



94 and 
under. 

98 to 99. 

80 and 
npwards. 

Total. 

Heat Apoplexy 


20-88 

56-01 

100 

Delirium tremens 


18-18 

81-82 

100 

Dysentery •«. 

2204 

82-31 

44‘76 

1(K) 

Hepatitis 

14-93 

SO-M 

S'l-ei 

100 

Phthisis pulmonalis 

22-53 

S1-S6 

46-92 

KJO 

Heart disease 

4*52 

23-12 

723ft 

100 

All other oauses 

161K) 

80-U 

mmm 

100 

All causes (excluding Cholera) . . . 

2m 

28-96 

49-80 

100 


The loss per 1,000 of strength from the same causes stands thus 



24 and 
ondor. 

28 to 20. 

80 and 
upwards. 

Heat Apopleay... 

1-19 

2*83 

4*41 

Delirium tremens 

•00 

*24 


Dysentery ... ... 

1-64 

2-31 

3*20 

Hepatitis ... ^ 

1*49 

304 

6-46 

Phthisis pulmonalis ... ... 

1*06 

1*47 

2-U 

Heart disease ... ... ... 

•18 

*92 

2-88 

All other causes ... ... 

2*49 

4*44 

7*80 

All causes ... ... ... 

12*77 

17-41 

20-94 


These statements contain no exug^ration of the truth ; and the enormously increased ratio 
in the case of the old, from diMeases of deterioration, meads simply, that the British soldier can 
withstand the cflects of cUmate for a limited period only. The army, viewed os a body, 
can never be exfiected to furnish a large proportion of old soldiers, adapted by length 
of residence, to withstand under exposure tlie influences to which the young men will succumb. 

The invaliding teaches the same thing. In the previous section I have shown that it is 
the old men as a class who furnish the invalids, and that diseases of deterioration — diseases special 
to the old — ^fbrm the chief components of the invaliding-ratcs. Tliese are the diseases which 
determine the invaliding standard attained during the past six years— a standard winch is 
consistently maintained 

Invaliding Ratios of the Bengal Armg for the Ten Yeare^ 1861 to 1870. 


1HVA1.10JI9 ?ai 1,000 09 SrtKiratH. 


Caumb ov ImrALmDro. 

1861. 

1S62. 

1666. 

1664. 

1666. 

1666. * 

1867. 

ises. 

1800. 

1S70. 

Pevers 

1*96 

1-74 

2-01 


1-68 

2-61 

8-15 

2-69 

4-05 

4-84 

J^Bonto^ and Diorrbeea 
Hepatitis 

2'54 

1-46 

1*69 

1-03 

2‘91 

2-43 

2-61 

1-72 

3*61 

2-64 

3-81 

4-84 

■Sll 

6(15 

ft*.31 

7-74 

6*24 

6-22 

7-17 

8*06 

Phthisis pulmonalis 

1-66 

1-88 

2-03 

8-32 

3-09 

3-74 

8-09 

.3*66 

4-78 

3-72 

Heart diseases 

1*49 

1*68 

1*67 

»ID1 

3-47 

3-29 

3-70 

3-86 

4‘65 

3-47 

liespiratory diseases ... 

1*34 

-93 

1-22 

1-19 


1-86 

•87 

1-49 

2-19 

1-40 

Mental ailVetions 

•60 

-74 

*72 

•64 


1-06 

'49 

-90 

•96 

1 -68 

Kpilopsy 

ICnenmatism 

*46 

•64 

*74 

•77 

•67 

1-23 

'72 

-45 

•87 

•78 

3*81 

6-46 

5-47 

3-81 

5’36 

4-11 

304 

3-17 

3-48 

I 3-66 

Syphilis 

Anupmia and Debility . . . 

•98 

2-28 

2-42 

2-38 

8-^ 

3-66 

2-89 

2-98 

8-3ft 

mmn 

2-66 

4-(Xl 

3*72 

6-20 

H-89 

903 

ll-«8 

10-13 

10-40 

11*04 

Ail other causes 

6-90 

6-96 

8-20 

8-13 

8-96 

8-40 

1 8-30 

8-83 

H-ftl 

9*33 

AitCArsES 

418-09 

31-60 

84-97 

36-75 

46-87 

49*04 

47;28 

46-49 

63-98 

• 

52-50 


That we shall by any means adequately counterbalance the eflects of the climate of India 
is not to lie expected. The problem is, how far below 7 jHjr 
Kttimate of aunual low by death ^ which, at a low estimate, is the present loss, we (^an 
and mvahiUng. reduce the annual loss by death and invaliding, which is to be 

made good by recruiting in England 

Aggregate loss per 1,000 bg Death and Invaliding in each gear from 1860 to 1870. 


1 IHOO. 

1861. 

1662. 

1H66. 

1604. 

3666. 

1866. 

1867. 

1H6S, 

1860. 

1870. 

1 80-88 

74*02 

69-61 

60-06 

67-86! 

71*11 

09-16 

78-23 

66-38 

_ ! 

96-87 

74-40 


























InvaUding qf the Regiments and Batteries which landed from England between 1864 and 1869 . 

InvaUdkig of Font Year, 
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Hovt' aom fbe dimate begins to tell on the oonstitation cS the BevlT<4uriTedj m proved by - 
l>«t«Ui«rimUaiigiDiiM«wlj}e«iMwlftlieiMMkaUngh^ BUne in aU, Hid how the diseasee 
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this table, wliidj shows how, taking regiment by regiment, the causes of invalitling are the 
of deteriotatiou am general oven in the second and third years of Indian Service 
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Wc may accept as true the jfenoral opinioiSt prevalent of late yearn, iSiat^oubg lade below 
80 are very apt to euffer eeverely from eickneee in the first 
Tho difteawn to which young y(»j|,y . and it is certain, that the ratios botli of death and in- 
liwli are liable In coinmciiciug Indian yaliding have been much higher among newly-arrived soldiers 

below 24 tlian in theory they should be. We may, thei*eforo; 
with advantage seek to ascertain what arc tlie diseases to which tlie vounp lads are chiefly liable, 
and how the effects of tic agencies causing these diseases may \mi be mitigated 
DeatAs of boyt of 20 and below 20—1865-70. 


Dolow 'H). 

to jfMm of 

axe. 

Totau 

62 

61 

103 

47 

6<1 

113 ^ 

10 

19 

29 

6 

]0 

1« 

3 

10 

13 

1 

4 

5 

2 

2 

4 

11 

1« 

27 

132 

178 

! 310 

80 

127 

1 207 


Cholera 

Continued Fover 
Heat Apoplexy 
Dvflontery 
Plith isie pulmoualiB 
Hepatitia 
Heart difteOHe 
All other causes 

Alloausos 

Excluding cholera . . . 

* * I 

Cholera accounts for one-third of the mortality of tho boys shown in this table. It 
is obvious, therefore, that young lads should not, if it can be avoided, be placed in a position 
where they are likely to meet cholera in epidemic strength. Youth does not save the boys, and 
their want of acclimatisation tolls against them in the encounter with cholera. 

In the routine of cantonment life, the death-rate for dysentery is not exaggerated in the 
young, and among them the hepatitis of deterioration luis scarcely been developed ; those two 
causes give but 21 deaths out of the total. Phthisis, which, as wc shall ace, is very apt to be 
developed during the ivtJimaiising pmeess, comes next, with 18 deaths. Heart disease shows 
4 deaths only, and this number has perhaps liccn iuercased by error in diagnosis. Ot 
the total of 27 deaths under the hciul “ All other causes, accidental deaths account for more 
tluui half, and the other items are insignificant. . , « » . 

Of ihe total of 207 deaths, excluding cholera deaths, 142 were caused by continued wvm 
and heat aixiplexy— 113 by fever, and 29 by’ apoplexy. Heat apoplexy is, as a rule, but 
another stage of heat fever; and virtually, the same influence determines both ot these manifest- 
ations of disease. ''i. •! i» 

. The continued fever from which boys die, is, in almost every instance, true typhoid lever. 

Althoughitoccursincvery month, it is in the hot mouths thiit 

Tho t 5 T)hoid of tho imaccUmatwod. threefourths of the deaths from typhoid occur. The typhoid 
lesion is the characteristic of the fatal fever of the unacclimatised, and the phenomena of the 
fever are those of tnie enteric fever. It is not only among the boys that this fever becomes 
developed ; young men up to 24 are cxpially liable to suffer, and cases will be found pretty 
numerous among men of the third group, and, occasionally, the fever is sam even in men above 80. 

In his report for 1868, tlio &initaiy Commissioner has given ihe details for 35 denths 
• from typhoid which occurred in this Presidency, and of 9 of 
SpecdallythediBotuio of tbeyouug, belonging to Heiigal regiments, who died in tho Kur- 

™clieoi)eik. Out of the totol of 44, all but 7 ocoumxl in 
mon below ^6. Out of 27 deaths in 1869, 7 mon were above 
25, and 20 below this ago; and out of 62 deaths in 1870, 60 were below 25, 9 between 20 and 
28, and 3 above 30. * « • 

All of tho deaths of 1868 occurred among regiments in the first year of servieo, or among 
recruits ; and the fact I have found to be almost universally true, that it is young men in their 
lirst year of service who succumb to typhoid 

Death from Typhoid Fever in 1868, 1869, and 1870, ehown in relation to the mean of iheir 

occurrence. 


January 

February 

MarclL 

April 

May 

June 

July 

August «, 

Boptombor 

October 

November 

Deeembor 


1668. 

im. 

1870. 

Total. 

1 

1 

• «S 

2 

1 

3 

4 

8 



6 

6 

1 

2 

6 

0 

4 

5 

18 

27 

14 

4 

4 

22 

2 

8 

6 

10 

6 

8 

5 

14 

4 I 

3 

5 

12 

1 1 

2 1 

4 

7 


1 

• M 

1 


... 

6 

0 

35 

27 

62 

124 


— . 
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These figoros dww vary dearly, that the furor from whioh the yoong men die ie a fever of the 
* Iwt stiasoa. The totaie above ffiven, convey, however, a very 

Peculiarly ^fever of the hot bcmou, inadequate idea of the part which typhoid playe amonfir tlie 

newly-arrived young mL Mr experience oYtW statietic-e ..f 
m new troopa leads zne to draw me inference, that the tyjiJioid 

Won is m almost every case present when the continued fever of the hot season proves (atal in 
the younjf. 

In tlie current year, up to July, 71 deaths from fevers have been recordijd ; of these," 35 
, have l>een acknowledged to be true typhoids, and 30 are 

Tn)houl^of tlu^joung^ ‘^••’returned as remittent and continued fevers. We know, 

however, that very many of the deaths of boys and yf*nn^ 
men were in reality caused by typhoid, although the disease was returned under tbe di&erent 
designation ; and probably three-foiirtha of all these fever deaths were due to true enteric fever. 

Nearly all of the deaths from enteric fover were in boys and men iu their first year ; they 
wore distributed over 18 stations, and 23 different corps. 

The ages are shown in the Statement annexed 


DeatAs of Ike European Army from Fevers, January to July 1871. 


FrVIIUS ABTtrRJIll) AE EnTBRIO PbtvbE.’ 

Fbvbrn kbtuunbd am Kemittknt 

AND COJtTLMURlI FjtVKSH. 

Age, 

UrattaE. ! 

Affe. 

Deal hi. i 

18 

' 1 

6 ; 

10 

1 |i 

to 

7 1 

18 

1 |1 

20 

7 

19 


21 

4 ' 

20 

5 

22 

1 

21 

1 

23 

2 . 

22 

1 


2 

23 

1 1 

26 

2 

21 

4 

20 

2 , 

25 

3 1 

27 

2 

J?0 

3 i 

80 

1 

27, 

1 1 



28 

1 : 


• i 

29 

3 1 


I 

30 

2 ! 



* 31 

1 i 



32 

1 i 


• 

34 



! 

*10 


— tjcaajj 

36 1 


80 i 

!■, 


The disease is true typhoid. Being* a fever of the hot months, the nervous symptoms an* 
usually very severe, so that the disease is at first apt tolxj mistaken even for typhus hy tin* inox- 
perienced. But to the carefiil observer the disease soon declares itself, and every syiujitoni 
shows, that it is tlie true enteric fever of Europe which is developed in the young and uiiaoclj- 
matised. 

A single illustration will suffice to indicate the natiwc of the disease. I select a ease re- 
corded by Dr. Bcchcr in the weekly returns of llu? detaoh- 
Tho cou^reo whwU iuch ft fever w ment of the 104th, stationed in Gwalior Fortn^ss, in the hot 

0 0 0,1 Brft i. season of 1S()5. It will Iw seen that the gravity of the ner- 

vous symptoms led him at first to suspet the case to be one of typhus. Dr. BecheFs noWs arti 
as follows 


Fortress Owalior, week ending April 1805. — ^^The case retunnnl under febris continua’^ 
is that of a young recruit who arrived from England last autumn. He was lulmittiHl on the 
23rd with very intense fever, great prostration, and luftid symptoms. No remission of ftna'r 
has taken jdace, and he passed the whole week in a state of nmre or less iftupor, with muttering, 
low delirium. The general 8ym])tonis are those of typhus, but as the pathognomonic symptoms 
of that disease have not yet appeared, the case is returned under febrij^eontiiiua. , 

hth May , — " The case of febris eontinua, remarked upon last week, proved to he one ol 
typhus fever. On the 3(ith (7th day of the dis(^asc), the characteristic macular exantheme 
appeared on abdomen and chest, and the"^ same night profuse epistaxis took phuic, He con- 
tinued during tlie week in more or less profound stu])or. There is no remissioji of the fever ; 
prostration of strength has increased, but nervous excitoont and muscular agitat.ion arc less. 
Within the last days symptoms of bronchitis became developed, aud complete deafness appears 
to have set in — all symptoms eminently oharaetoristic of the diseaso.^^ 

\%th Jfay.— ^^The case of tyjjhoid fever progressing favombly during the past week, 
the 3rd of the disease ; the bronchial affection has continued iu a mild dcgriM*. Unmistnkeablc 
signs of typhoid affection of the ileum (diarrheea with characteristic cvaciuitions, tympanites 
and regurgitation in the Ueo-cojcal region) set in, and still continue iu a moderate degree. 
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The nervous and cerebral symptoms are mucb improved, thouj^ deafness continues absolute ; 
the febrile symptoms are lyradually decreasing, and the case promises now (22nd day) to enter 
the stage of convalescence. 

IQth Jfo//.— "The signs of typhoid aflPcction of ileum were noticed during the 8rd 
week. During the present (4th) week, the diarrhom continued more or less ; exhaustioiK 
of strength and wasting of tissues increased very much, and with it nervous excitement 
and/(d)rile action. But the last few days have brought great improvement; diarrhma has 
almost ceased, frequency of pulse and temperature are falling, and the nervous system is be- 
coming amenable U) the influence of sedatives. 

May . — " The case of typhoid fever has fairly entered the stage of convalescence during 
the past week. The affection of the ears still continues; the muscular strength is reduced to the 
lowest possible degree; but the mental powers are gradually returning. 

2wd June . — " Convalescence in the case of typhoid, fever is progressing favorably." 

Some have supposed that the tyjdioid so prevalent of late' years, is a disease new to 

Typhoid it) not a dUeaiio now to India. 

Want of careful obRorvation haii cnutfod 
ilK cxiRtcucc to be overlooked. Typhoid 
between 1844 and 1856. 

Going back to the decade precedii^ that under consideration, the following, whi(jh I have 
selected from the annual report of Her Majosty^s 96th Regiment, then in its first year, for 1851-52, 
links on the history of the past with that of recent limes. It is interesting, os showing that 
twenty years ago young and weakly liwls wore as liable to succumb to typhoid as at presimt. 
The Surgeon writes : " The regiment marched from Cawnpore and was in excellent health 
arrival at Lahore. Until Ist A])ril, the men were compelled to occupy their tents, which 


India. This is not the ciise. I find a most perfect description 
of tyjAoid given by Dr. Stewart in his report for the 9th 
Lancers ^ far buck os J 844. 


on 


S(»dkoU% 1855.66, 

27th llcgimout. 


were under no shade, and the thermometer inside w^as as high as T04®. The chief feature of 
the eontiiined fever was pain in the forehead, (‘xccssive heat of skin, white tongue, and prostra- 
tion. In from three to four days the symptoms would subside and the patients recovered, 
Rnl in weakly, debilitated lads chiefly, the skin would continue hot, the tongue became dry and 
brown, there was groat prostration, and a small quick, Imrried pulse. Much care was neces- 
sary to guide the patient to convalescence; for diorrhma in some instances set in,* and death 
was Ihti result. Some such cases occurred in recruits who joined the regiment soon after its arri- 
val at this station, and some were evqn brought in in this state. ITius the mouths April, May, 
and JunepJi8s<*d." 

It is very curious to find recent history rep&ting the fact noticed in the last sentence. 
Many recruits Imve died in the Punjijjl) of late years while marching to ioin their regiments. 
I’liese young men expose themselves to the sun on the moi’cli, and fall into typhoid and die. Nearly 
all tliedeatiis recordifd between Deecmlier and April ailj those of boys on the march. 

1 simll add one illustration more from the history of these ten years. It is taken from 
IJk! re|»firt of Her Majesty^s 27th, also in its first year of Indian Service : — 

" Many of the cases treated were very tedious in their progress. In the fatal cases 
almost all assumed the remittent or typhoid <.yi)e, and on 
Her M»yc8ty*B morim examination the small intestines j)re8entcd that 
form of glandular ulceration so usual in the typhoid fever 
of tom)>crate climates. In one ease in ])artieular, the immediate cause of death was profuse and 
sudden intetinal hiemorrhage/ proceeding from the ulcerated surfacje of the ileum." 

The frequent occurrence of tj^hoid in the new army of 1858, and in the new regiments 

Typhoid between 1868 and 18G3. ™ “ India subsequent to the mutiny, was 

• * remarked on by many medical offic^ers; and throughout the 

reports for the years from 1858 to 1863, the occurrence of true typhoid in the young soldier 
has been constantly incidentally noticed. 

A few illustrations taken from ray notes, will servo to introduce the subject of the nature 
of the typhoid of the newly-arrived regiments, and to show' Uie character of the disease. 
They are selected to prove the universal distribution of the disease, and as demonstrating the 
liresonce of typhoid in nearly every cantonment throughout the Presidency, from Peshawur 
to Lower Bengal. , 

The cases are isolitcd. Wo do not find many cases classed together, constituting an 

outbreak of typhoid. Such a thing as an outbreak of ty- 
phoid was not, as far as I know, recorded in all these years. 
The indefinite maimer in which mention is made of tho 
phenomena in the eases which follow, shows, that the occur- 
rence was regarded by the medical officer os a mere contingency, 
and not a thing to be looked forward to in the young and unaeclimatised, and to be guarded 
against and treated on the principles on which tj'pboid ought to be ti*eated when it does 
i)ccnr : — 

" Tho casesAvhich occurred at Peshawur were pure typhoid fever, with rose-colored 

and were comnlieated with abdominal irritation, bronchitis, 
or pneumonia," 


Tlu’sfi illuRtrationi gliow typljoid not 
in outbreaks, brt in individual louios, in 
nearly every caiitounent of the presi- 
dtnev. 


PeRbowur, 1868. ForBlinll, U. A. 


The dmrrhoBa of typhoid. 
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Peshawar, iHfiO, llt r Majesty’s DHth. 


I)r;ni Isinail Khan, Drt. 7th FusilicrH, 


Nowfiliern, lK() 3 . 


“Tlie most itjinv'fabU* oasoe wm‘ fli(»se wliicli at an oarly cxliiliitcd a low typIioiM 

^ chuvacUT ; sinall, (niiek lailso ; dr ami Idar'k toimtni ; mMsil 

lo»lm«urjM!|.S« w„k.*lulncss ; tl... k-.j.l.n ..7 t.; di.rrha-a. In Uvo ..rtl..- 

tliiw liital cases, lower end of the small intestines was 
, luillid eKk'lisively nleerated/^ 

This man died after J 7 days^ illness. The eharaet.erisihs of the fev iT were a relaxerl stale ol‘ 

„ ... tin* bowels and marked febrile svm[>lnnis. The misf nwrfe.ui 

rt’sliuwur, 1S(»0, /111 ruMlirm, * ,• • i , . i i‘i i 

examinaluni sliowed nlrerated jialelas oi liiemueous membrane 

of the ihniin.’* 

“ In the one fatal ease, Peyer’s ^-iands were inflamed a ltd ulcerated in s(‘veral points. In 
,, the (hive eases ol‘tvphoid, the svmplotns were so well marked 

IVshuwur, iHfiO, lli r Mau'sty’s DHth. i • • ^ i -i i-ii 'i j • . i • . i 

cut atlmtssion as to admit ol th<‘ diseasi* bein^* at onee desii;’na.t<?<I 

as typhohl fever. 

“^J’hree fatal eas(‘s of eonliimed fever, \\lii('h oe('nrre<l in 
I)c™lKn.ulKl,u.UW Miiy, Aii-nsI, i.n.l pivsHilv.l syin|.l..i..s .l.■.•i<l.■(ll.y 

ty]»hoid ; the pnxf worfetu examiiialhm slmwed nl<*<M*ation oi' 
the small inteslines.’^ 

In a death by continued fever, the eruption waiM'well marked ; dlarrhiea set in, with the 
usual digression, and mi examination nleeraiimt 

^ lK()a* |i ji *11 i' 1 ■> 

ol the ileum and eo*euin was loimd. 

Cask 1. Admitted 18M ^epfandjrr . — “ tVver was at tlrst. «lisi Imdly ]»erlo(lie. ponf jnorfnm 

examination reve.ilid very extensive disease in tlie sinall 
Sciilk«»u% 1W12. 7Mi Druporm (JiumlM. intestines; the o-kmds of (he ileum were foinul in every st.a**’e 
. of ule(‘ration from simple eom^’estion to aelnal ^•aiii’Tene, 

and th(‘ intestim^ was on the point of i;*ivin^* way in .seviT.d plaees.” 

(.\\SK ri. J)iful dap nt'frr adtiustaau . — 'file J'eM.'r was a]>]):irenl ly sli^’ht, but beeann* 
tyi>hoid ; (‘\tensiv(‘ jiatehis of ulceration wen* I'oiind immediati‘ly ul»oV(* the ileo-eo*eal valve, one 
uleer reaeliino’ to the peritoneal eoat.*^ 

, A ease is returned as intermittent (ever. Dealb oeeurred 

iiu •(> t, after -‘Is days'* illness from p(‘rforation of 1 he ileum tliroiii.''b a 

^an^renons slon*;’!!. 

“A man (bVd yesterday from reniith*nt fever. The •ease is remarkalde, for at. the pofif 

. , ,, ,, , , aioriani exangiiatiou very s(‘vere intlammali<m of the small 

r iJnpKh’, I*. liHtU'rv, IioyHl Artil* • i j' j- i iC' “ i-i* ^ i* 

Irry, SculkoU*. ItMlfMay 1805. uiteslihes wiis lound. Dunno* ide* there were no sym]>tonis ol 

this disease at all. Tliere was slioht diarrlwea when he first 
earne into ]g»spiial, hut. this soon suhsidi*!]. 1'lie ahdomen was earefnlly examined daily, hut 
there were no symptoms of intlannnation. The man was a reernit and joiiud the liattery this 
year*^ (a»;ed rid). 

‘‘Then* is another had ease of remittent fever. Thi* aeeession id’ fever is imw' sli^^'ht, hut 
ht! is Very dehilitated, and very ium-yohs about himself. Tliis man is also a reeruil.’^ 

4'he seipiel was as follows : — 

‘‘ The case of fever referred to last week died suddenly on the morninij of the r?otli. 

^riiere was no elfusinn on llu' brain ; the liinu^s w^n* (‘mj^t'sleil, 
Sndkote, 20111 May. hnt everywlicre erepitant. Tin* small intestini's were liealtliy 

exe(*pt for ahmit tw'o feet a]io\e*the i ieeiini ; here the internal 
coat was hij^bly eonjj^ested, and there were ahout. a dozen eirenlar ulcers seatten d over tliis spa.ee, 
with raised and thiekemHl ed^vs. The i'-lands did not. ajipear to l.»e. enlarj^vd. 'i'he lar**!*, 
intestines W’ere h(‘althy.” 

“ In a younj*’ man of 2d, who had not loii*»: joined, the sym]»toTns at lirst wTve those of 

ordinary eontinned fever; but the fever sium took on a 

IVrozepnrc, 1801, II. M.’k 7yth. typhoid ebaraeter, with ^^reat ]»rosl ration and considerable 

cerebral distnrbaiiee. An uni'ontrollable diarrluea as^is|ed in 

rt‘duciiiH‘ the jiatient’s strength ; pulmonary eonf^-estion su]»ervened, and he died on the :!2nd day. 

Small intestines were ^»’eiierally eou^'estiMl and ulcerated, and the {^-lands mnirh enlarjU'ed.^* 

“ Two eases of ciontinued fever whiiii proved fatal \We of a well-marked typhoid type, 

accompanied with oehrey evacuations, ami oeeaskmally low 

Mwifuii 1850, 11. M.’h 79th. delirium. At the tmrUm examination the howuds were 

found uhuTated.^^ '*• • 

“ In the only ease of remittent fever wiiicli occurred, the patient sunk »'n the I Sth day. 

r II 1 A M tf ncf On mv/ examination, the small iulestines w'crc found 

Jullundur, April 1800, H. M.’s tCtli. i x i • i i u ^ a i ■ i »> 

ulcerated in many phu*es,aud reyers patches very promm(‘iit. 

“Two deatlis in August from continucil lever. One died in tyjihoid on the Ibth day, and 

T 11 . no/>o tr , .V there was found after death exiejisive ulceration and infiltration 

Jnllnndur. 1803. U. M. . 94th. diarrliwu (liii ihg life.” 

IJmbalhi Patient aged 21 . “ The symptoms of the fe.ver were of an 

^ unusually persistent characjter, which the usual treatmimt did 

not (heck. 

“ Epigastric pain hecamc distressing, and he was clearly suffering from peritonitis. (3n post 
mortm examination the ileum wiw extensively inflamed and the mucous surface abraded, and 

Z2 


IJmbalhi. 
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one small round porfbratinp ulcer about a quarter of an inch in diameter. The, mucous membrane 
of the large intestine was fm* from uktemtion.” 

“Bcmittent fever prevailed in June and July, and freciucntly ran to a low eontinued 

iyphoid Ibrm. Some of the eases were verj' intraetahle and 
SubaU.oo.186C, 2nd FuBilien.. wvere, and the head was a fleeted at an early {wriod. Tw<' 

cast(s tenninatwl fatally, and in both the charaeteristic patches 
of eflusion info Peyer’s glands were present.” 

“ The fatal cases of fever were frequently of si low tyiie, affeetijig the hea<l ; in several coses 

there were I'ound indications of local disesise in the small 
Mfcriifc, 1857, fith Dragoon Guards. inf (.g tint's ** 

Agt'd 20 ; admiltod August 21th. Syraidoms of reTniiioiit fever ; died oii third day after 

adniissioil. “ Morbid appearances were entirely eoiifinwl to 
Mtjpnit, 1800, Her Majesty s 36tli. nm^ll intestines, the mutfous mt^nibrautJ 

ol' which was closely studded over with cidargtsl mucous glands, the size ol a hemp seed ; 
there were numerous ulcjers also found with fungous surfaccs.^^ 

, ^ Junfi. — Continut^l fever. llic man had been for some 

Agru, 1802, Her Majesty H rccoATrcd, blit the fever returned, £ini I he rapidly 

became i^xhaustcd.^^ 


IJnriTlly, 1803. 
Fiittehgurh, 1803. 


Ou pod wortem examination, numerous di'e}) ub^ers were found in the small inlx'stine.*^ 

I'wo deutiliH in April from typhoid jiiul continued fever ; both 
Apia, 1803, 23rd hiKiliors. attended with intestinal ulceration, diarrhma, and eruption. 

Aged 20. Fever, with j>ain in right iliac region ; died eoinuto.se ou 7th day. 

Congestion of* the lower ]iart of the ileum was found, with 
Saiigor, 1858. enlargement of .Peycr^s gla.nds. « 

“ The (lasi* of remittent fever and diarrluca was atbiekcd with peritonitis three days ago, 
„ „ . and iiroved fatal. Dwp ulcers were found in the ileum, but 

.lul,l.ul|K)rc,18f.l. IlHrMujctyVOUt. not h.! .lefefted." 

Admitted lOtli April, with severe eontinued fever aceornpanied with diarrlia'a. The 
„ . diurrlHca subsetiueiiilv niueh abated, but be fell inb) a typhoid 

.,ubl,u.r..n..l8n2.n«rM,g..Kty.07tl.. and died on Kith. 

Spleen, three time, s its natural size; liver, also enlarged ; mesenteric gbim Is, infiltrated 
with tubercle ; solitary glands of lowjr ])art of ileum, inliltrated. inllained, and deeply ulcerated 
with ragged, thickened edges.^' « 

A death by jioritnnitis, nleeratioii and perforation of 
the ileum in fever; retunufd as intermit, knit. 

A ease of tni(* typlioid lever, with rose-coV.)ured H|X)ts, 
which ended in recovery, is mentioned. 

A recruit, six weeks in India, admitted with slight b'ver, whi(‘li soon assumed the remit- 

form ; exacerbations coming on about noon. On the 
^ • fdurtli day after admission he became delirious and bad mola*nic 

purging. Dieil six days afterwards. Two large iiatebes of ulceration were fmind near the eujmi 
ececuin, in the small intestim .^* 

LitJuUaiaiit S. hud sulfered Ibr some time from low^ remit tent fever. Shortly aft er his iirrival, 
gentle ]>erspiration broke out, and he became cool. J3ut still 
uum(, <o . « cviileiit diltieuJty in concentrating his thougriits, 

and a disineliiuition to reply to cpiestions by other than monosyllables, as if the etl'ort of talking 
were weakening and painiiil. Bowels were g^'ntly moved three times by a small dose of purgative 
medicine. Jle bad very sliglit fever lor the three following days, and no jnirging ; the tongue 
became cIcuikm*, and llu; iiielination Ibr food returned. He suddenly seized with great jiaiu 
in till* abdomen, more partiiMilurly noticed on pre.ssure over the right iliac, region. Peritonitis 
iiiiniediuUdy followed and lie died. Fod wortem examination diselosixl inflammation of the small 
iniest ine, with uleeratinn of the ileum in two placrs and escajw of it s contents.^' 

Th(! Hospital Sergeant was under treatment in his quarters for r(unitteut fever and 
diarrlnea, and had been taking lead and opium and ipiinine for 
Lucknow, 11. II. A. about 10 days. He l)e(»amo suddenly collapsed, and died with 

all the usual symptoms of ]XfritoMitis in six hours. A small 
ulcer was found in the ileum, which had ope.ned into t.lic cavity of the peritoneum. A few other 
circular iil<;ers wm'e diseeveri'd in the lower paii; of the ileum.” 

“ Two fatal cases of remittent fever occurred in April. Diarrhcea eontinued a prominent 

and troublesome comidieation tlivoughout. Symptoms of 
liucknow, 1858, 23f(l Funilierg. distqrbaiice of the brain manifested themselves about the 5th or 

7th day. llie tongue becaime dry and brown, and the teeth 
covered with sordes ; the skin, exwpt when the fever remitted, was hot and dry. In the one 
I'ase, alter death numerous smaJl ulcera wore found in the small intestines ; in the sceoiid case, an 
ulcer liwl ulmbfet eaten its way through the coats of the bowel.” 

A man was lulmitted with diarrlicca. on 1st March, The diarrhma wiis cured; but as he 

KNyiiimri II M rctnaincd weak and dyspeptic he was retained in hospital. On 
' ’ ‘ loth A])ril, he was suddenly wd zed with |Hiritonit.is, and died 

the same, night. A single sxuaU ulcer of the ileum had opened into the abdominal cavity.” 
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Admitted 13th April, with fever preceded by shiveriiif^. A month after admission, his 
a]>|W‘til.t^ l)eg;aii to liiil, and he lost llesli rapidly. The abdomen 
Goruckpore, 1800. H. M.'s 13th Uegfc. became tender and tympanitic, and an abscess formed in the 

niuMcles over roii[)art's lif^arneiit. lie died on 17th May. 
yhe viscera were found joined t-o^(!ther, with fluid in the abdominal cavity, owing* to ulceration 
of tlie Hiiiall intestine, which had perforated the iH'ritoneum.^' 

In a man who liad been admitted with of the mouth, 
Hazureebttugh, 1802, II. M.’h 77tli. many ulcerations of the ileum were found jjfter death, tin? ex- 
istence of which was not suspected during* life.'" 

1. “The man was attacked wdtli fever of a low type, ace^ompanied with looseness of the 

bowels; the svmj>toms so far reseml)l(‘d dysentery tliat at one 

Ranceguiigc, 1858, Dr. Dow. time he was re-a<lmitted under this head ; but the post mortem 

examination showed no disease ol‘ the colon, but extensive des- 
truction of the jrlands of the ileum."' 

2. “A man of the 29tb lle^imeiii, wils seized with fever at Sherg'hoity, but was so far 
recovered as to be considered a eouvaleseeiit. Shortly before bis arrival at l{arH*c‘g;ungv, 
he felt worse ; his tongfue was found dry, but not coated; no sonles; slig'lit. head syTn|>tonis ; 
no tenderness on pressure over the abdomen, liet-ook })lenty (»1‘ noiirishrnenl, but sunk after 
three davs. 'fhe colon was perfectly healthy, but extensive ukteratlon of the inlands of the ileum 
was ibiind." 

Jul^ 'iUL — “ The man had felt iinwtdl for 13 hours, since bathiiycf in a tank after dinner. 

Tong^ue furred; headache excessive; 3S///, sligdit delirium; 
Dacca, 1850, Ddi. H. M.’s lOih Dogt. 30M, very restless, and in the evening ))n»iiise diarrluea ; 

• Ju(fud 0///, only partially eoiiKeioiis ; 7///, died.” 

“ Patelies of ulceration were found on the mucous iiKunlu’ane of the ihuim.” 


Rveeiitly, at Cliinsurali, a low typhoid form of nunittent ft*ver ai»jM*ared anauig the troo])s 

([uartered there. 'J’he first <'as(* of it was in hospital, when 
Chinsunili, Decenihcr, 1861. 1 k»ok over the m(‘di<uil ehargi‘ of t he d<‘pdl., and hi* died 

three days afterwards. Heiwi^en the ^olh Kovernher and Ith 
December seven eases oinuirred, of which two jiroved fatal, ineliiding one otiieer. 

The n^mittent fever assumed a well marked tv])huid character such as is seen in Kiigland, 
hut wliich I have never before s<*en in tliis country. TIfl' cases exhihited rosi*- colon red spots, 
they were attended with diarrluea, and post mortem cxaininaiion slaiwed ulceriition ol* thi* intes- 
tines. ’Kxa<‘<*rhatiou generally took jilace at oVIoek in the inorniiig, and at o’clock in tin* 
afternoon, llejul symptoms s<‘t in at a very early stagi^ of the disease ; there was deafness, confusion 
of ideas, amlttremor of the extremities ultii!iate\y assuming tin.* eharaeter of subsiiltus t(*ndinum, 
with sjiasmodie switdiiiig aliout the mouth and lyes, great prostration, and low miittiTing de- 
lirium. In this state they lontinued, with oeeasional attacks of epistaxis during anexaeerliation, 
gradually sinking lower and lower, until they died. A t. a very t‘arly stage of the disease, dilheult y 
in jwotruding the tongue, aeeornpanied by diffieulty in articulation aud swallowing, were present ; 
and in those eases that proved fatid, eom])lete paralysis took plan* sevi'ral hours bi*f()re death. 
When thesis symptoms began to improve, it was the first sign oF convaleseenee, which was in 
every easi* very jwotraeted.'" 

' 'Fhose eases occurred ehieJly in young recruits ; but. with the arri j^al of new regiments, in 1 Si; [, 

the st udy of typhoid assumed a new int erest and im|iortanee. 

Since tho arrWiil of now UpgimoiitK The very lirst regiment that came to Jiulia- after iS.^iS 


iUJcl largo hodii-'H of rocruitn, Uie 
subject huB iiBKniiu'd an nhpiH't of groat 
imiioi'tiiDce — Typhoid of II. M.’a 
3Gth. 


was decimated in the Jirst year, ami chiefly l»y typhoid, Ihit 
even with m grave an e\pt*rii‘nce, Dr. Hell failed to appndiend 
the great, signiiieanee of thi* Imds which he was ]ilaeing on re- 
cord. The following is the narral ive which he gives : — 


“The regiment continued in gixid health until A])ril, when the increasing liciit of the 

weather began to tell upon the y<uing miseasoned soldiers, and 
3Cth Uegiinont, Lucknow, 3864. fevers In'camc prevalent.. They juvseuted no greati varitdv. A 

few have been returneik as eomnn)n continued ; there were 


only S'! of intemiiUjont ; the rest were returned as remittent. Of these last,, at least 
ten*^ cases might with equal correctness have been called typhoid ; it was dillieult b) say on 
admission, and perhaps unim])ortant., wlietlior they wctc remittents with a ty])hoiil tendency, 
<»r typhoid with a remittent tendency. My own ojmiion is, that the local complication deter- 
mined the type; but the result is the same, and one for whi<h 1 was wholly unpre])aivd from 
my experience of six years in Madnis, namely, that a typhoid fever almost idiMitieal with that 
of Europe, with ulceration of Peycr's glands, prevails in this country, and is as fatal as at. home. 
It seems the same disease in every respect, hut that there are lU) petechiie * and that there is 
a greater tendeney to remissions. Prom the empiiriea 1 have made, I believe it t<i be a new 
disease in this country, and it is certainly a very fatal one. I can assign no probable (*ause for 
it. It is unnecessary to describe the symjitoms: in the treatmeiit, the iudieatlons were to ahs- 
tain from purgjilives and all irritating medicines, and to sii|)pi>rt the patient hy bei‘l-tea. and 
wine liberally. The discasi? prevailed all though the Imt season, and ]>roved fatal in 7 cases." 


* Thin k a mlBluke ; the chaructcrUtic eniptiuu ia uliiiut»t iuvariubly present. 
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The faet is, thal llu* .‘hJth Ile^irnont as a hcxly Avas satiipal<‘(l with typhoid poison ; and 
that the disease was typhoid is |>roved hy referrini*; to the ai»;4‘s 4>r the men who died, or were 
invalided for remilteiil lever and piithisis. There W4*re 1 ;io num al>4)ve iiO years wf uo-c with 
the ref'inient wIh'h it laiahnl. Of these, not 4H»e di4*4l iiA^rn remittent lever or phthisis, and 
four oidy W4‘r4* invali4l4‘d iiiaier llu-se heads. Of the y4mn‘j!:4‘r men, ‘id died from remitU'iit. f(‘vei^ 
and phthisis, aial TjI wjto invali4l4‘d on the saim* a4‘eount— a loss 4^f .‘JOper 1,1)01) in llnMhler elass, 
and 4)f IDS per i,0(l0 in the youni^ev. from all 4*:iiis4‘s, this Ri'j^’iinent lost in its first year OS 
m4*n umh'r iM-, It) l>4'in^ 4‘nteivd as iO y4ars 4)l4i 4n* ntuh'r. 

Dr. IJell o-4)os 4MJ 14) exjhiin, that the jdithisis for wlii4.*h 00 yonn^* men of the OOth W('re 
l-iJiins of 11... loo^^H "«s in rmlih; ll.n liliiiifi ny uf llie lunfjs sulise- 

totliciiMiidiof i« cpieut tt> the attack ol t4'V4*r; so that it is necessary t4> ])laee 

oWvv.il in oi’ ]8ol, usutll thes4* eases to th4' a^ronnt of tyjdnad. The same phenome- 

^ non is imtieed in there|K»rt fn)m width I have alreatly cpioted, 

Hie rt'pori of the OOlh llt'eriinent for ISfiUoti, in t]i4‘ folhmini*- terms; — 

“ In many (>1 tilt* latjil (‘ases I iil)4‘nMihir tlist‘ases tif the lun^^s was lound in a ]mssive stalt*, 
or in the aet of softenino* ; whilst in Hit* same individual there ivas enlarevnn'iit td* tht^ o^lands 
ol the mesentery. IMilhisis has exei'edetl iht* averai>-e, and it is ihon^dit that this eliinate is 
especially a«lapted to il.s deii'lojmienl. jiut the ]u*evalt*uee may have hei*n tine tt> excessive 
dehilily indneetl hy al tacks of fever.” 

I lie invalitliii"- ndls ol tin* nt‘\v r(‘”-inients show how important, a jdaet* phthi.sis holds; 
ami tin* jiossiliility ^td tlie pliysitdoe'ical eoiiiu‘clit)M ttf tin* liniL^ inliltratioii with that whieli 
takes jdaet* in IVyir’s ylantls, and in the iin*st‘ntt*rie ; 4 'Iands, sliouiti iitd. he overlooked. 

I tlo not ])rt>])Ost* to diseiKss the phy>iolo^ical si 3 L;‘nilit!anet* tif tin? typhoid of the innu*- 

•JVKi}r.,if,™„co.,fil,i. (vpiH.i.i u..d I " Isli t.. imiwss tiv priirli.-nl irnili, tl.at every 

it»i jihysiolojiiail ftiursc. yniiiijn* irn*!! winch comes to India, may lx* ex))c(‘ti*d to 

^'dli‘r iitmi lyphtdtl in the first ln»t seastm ; md heeaust* of a 
speelnl ])f.iK«.lilii^r (|,Tive<l t'roin (lie Im-alily in wliich it iiiiiy l.e ).liiee.I, bill, lM'e!iii,>!e in (be yoniifr, 
mIu'I) (be induenee ol beiil (ell.-i on (be nervous sysleni, inlillriilion of IVyer’s jrlantls fol- 
lows. the eliiiraeterisfie eniplion is rn!uiife>(e<l, and the li-ver pursues its course and ends in 
restdiitioii or in dt*ath. 

I'rom ohs(*rvation, 1 am inellned to ht*lievt* that the ])hvsitdoi»‘ieal resolution of a 
lyphoitl eonnnenees on tin* fourteenth day. Jn eases wlrm*e the onset is snddt‘n and 
wt'll dtdined, tin* iit*rvons synijdonis will ]Hf ihahly he the ])rondnent feature of tin* fever 
duniio; the first w(‘t*k ; and whvu ‘iTt*at heat isprt*s4*nt, tlt*atli hv heat apoplexy is apt to t‘nsue. 
Ahout the eiohth (lay, the eruption is likely to he found, if eaiviiilly lookt‘d for. On the 
loUTl(*enth day, the sloughs over Teyer’s «hnnls Avyll he ftMunl tt) have K(‘parat(.*(l,,,w^ he 
(lelee1(‘d in tin* stools. Tin* patient may he at Hie AVorst at this time, and no im|)rt>V(*meni 
(‘ilhcr m the appearaiift* or pulst*, iinliealive of a erisis, may t)eeiir. Jliii as Hit* eotnm(‘neerneiit 
(d'fhe resointion of a pin*imioiiia. dales ]diysitdoi»ically‘ from the foiirtt*eutli dav, the same 
idieiionienon, J am inelim*(l to In-lieve, will he found to hold in tin* case td’ tin* typhoid td‘ India. 
It IS ahont Hie twt*ii(y-tirst day, under tiivonrahh* eoinlilioiis, that the ft*ver ahaies, and tin* pulst? 
sinks Indtiw IDO, in tin* niilural course of convalt*sei*iict*. 

The hth .haneers and the Ootli Ih’j>*innMit, whith (\ame tt> India, with th(* rSGth, in isai. 

All ou (n«t <ypb;.id. nil liongli n„(, („ the snme depw. 

t'oiiiiiif; to India. mi^li! (tdluAv tin* liist,t»ry td t*v(‘rv re^’inu'iit and liatieiy 

i .1 . , " hetwt'en J sot jnnl I S71 ,* and the truth would 

b..ld (Iir.mtrln.iit, tbnt net .me ..( (li,.s,> Isslios bns e.s..npe.l ( vpli.ii.l in its (irs(, p.-ar ..(' residence. 

I bnve bud rejwite. .,j,p..r(..ni(i,.s ..^.■nllnlJ^ nd.mli.m U, (liis lii.-t ; h<..n.'(.ini.>s even in antieinati.m 
..( the arrival in In.lia.d .•.■f-imenls wl,i..li l.ave snlCere.! subs.‘,p...n(lv. 'I’lius. when itiva-simmosed 
(<) pla.T (lie I-I 7(b J{.Kinii'ii( ,. It arrival (l•..rn Eno'laml in tlie s]iriiif; of l.STO, in the new 
barnielis nl .Allaliabad, 1 eoiisi.lm-ed i(. a eertaiiily that if eaiitoiied at this station, the typhoid 
o the .voitiiK would 1... <!..ve hiped in ii.lensily, and tliat the new l.nilditiffsand the conditions of 
(lie locality would Iw lilained (or (lie excessive loss that would follow. The roLdmout was event- 
nally sent (.. Lii.-k.iow, an.l (he experi.mee of the :{(ith was rej.ea(,..,l ; a history of typhoid runs 
hr....-h he returns of the y.x.r, an.l l(i men died fr.«n eontin.usl fever, of whom I t were below 
■h), an.l s ol ',n and (JS y.^ars .if a;r''- 

Ot late, the subject has foreeil itself upon (he attention of regimental and administrative 

mi *1 f . I • 1 1 mediea-1 o(Iie.*rs. So many yoiiU!.' nieu and new reirinients 

1 1.0 cxisleiico of ty,.!.....! 1 .„k nceos. ^ 


Hirily nltracU'd iiot’ictj oi' lulo yuirs, ' ""'7 -**'**'*i ' wuni-aiiL iiutf lUiCll wie OCCUmmiJO 

'uive liivu Jnirnod typhoid, that th(.» plionomcnoii could not escapt^ ohsor- 

Vtii Kill 4 V....... I 1_. .... 1 j I It 


uud vnriimH l.liforii's luiv 

to iiCftHiiit ior its tlovelepment. 


yjjtioii. \ urions theories have been lulvaneod to m?count for the 

tyi)hoid when it has oc- 

.miwl. Tiiiporlal nm and tlm eondition ..f the water-sui.ply, are urfred by vari.ius writers as the 

■I typhoid. Years a{,m the same theory of importation was started. 

Mr (...rnisli hroiifrlit it torward to aecomit for the fact, that at St. Thomas* Mount at 
Madras, the teudeuey ol many of the fever caises, esjaicially those which occur in recruits or new 


isro nv'’'A byi'lioid ofllcr Rv(?imfnl„ wliW. rmoh.sl Iluiiur««\»ii»h from KiikI..i.( 1 iu DoefiiuW 

187 0, bj AtMstiiat burgvont Houiiuli imd 0 1 urrell, aiipcuin in Die InJian Mediual Oaxettt for Octolsir 1871. 
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Wbile tyy>hoIcl is n disease generat- 
ed in tile itulivuluiil I'onsiitution, it is 
at the sttine Lime ii truly zymotic dis- 
ease, and ns such liable to spread 
through A comuiiiijiiy. 


onivala^ was io aBsuinc tho typhoid character, that the fi^oriu was iinporti*(l hy th(‘ 

troops which arrived in 1857-58. ])r. Munro thinks it )>osfsil»lc that the tyj)h()id fever from vliieh 
tlio S)2nd Bufiered so heavily, may have come with them from Ireland. Dr. Sk(‘ne considers 
that tho bgd water-supjdy of Meean Mccr accounts for the lyjihoid of tlic 85ih ; and Dr. 
Barclay considers that the water-supply of Ban<^nlure is noi. above susjneioii, and may la* the 
cause of the tjqihoid which attacdcs the younj^ men. Mr. lJunhury, undiM* whose care* llai yoiinL*; 
men of his re^ment suflered exlremcly, at lieesa in Bombay, a]>])ro:iehed \'ery near what. I con- 
sider to be the truth, when he ohserved, that the local causes which he searches for may have 
been the cause of the typliold, ]>rovided we leave out of sij^ht the possihility of ty|>houl occur- 
ring in the young and una(?cliniatised without the intervention of sucli agciicit‘s. ‘‘It is worthy 
of particular mention,” he adds, “ that two-thirds of the total nnwtality assigned to fever in tlie 
regiment, occurred among tlic young men recently landed, as indicating the iinprojiricty of send- 
ing young unformed lads to this country a.s roeniits Irom England, tliiit the average age of the 
subjects of these fatal cases was only 20 years and 0 montlis.”* 

Let me repeat in concluding this most imjHirinnl sniijeci — im])ortant, alike to tho sanitary 

otlieer, and t^) the student of tin* etiology of typhoid — that I 
know of no single eireurnstance t liai. would snggi'st to me that 
the type of the feviT of wliich Fain sfieaking is dettirmined 
by local causes. 'Jyphoid has no geography, and it is of uni- 
versal occurrence*; taking, ibr (‘xaiujile, the deaths recorded 
in 1809, as they stand in our death-rolls, the 27 dcatlns are rctiinn‘d from 21 stations. 

But in making this hiwid a.ssertion 1 would not be misnmiei’siood. ^Ihat there is a 
zymoth; element devclojMsl in evtay individual ca.sc* of ty ]>l)oi<l 1 believe to he a. fact, and a truth 
that should Ini acted on in every ease as soon as typhoid makes its ap])earanei‘ in a hfxly of men. 
1 believe that such calarnitii^s as tlnwe of the 80th, would be much mitigated wimv the first 
cases carefull}^ separat<‘d ; for it is not possible to imagine, that in this casi* mere eominnnity of 
condition caused nearly one-lciith of the regiment to fall int«) tyjdioid. 8yj)hoitl should be 
regarded as contagious in the same degree as crysij)elas or the iion-speciiie cachexies of our 
jails, and sanitary measures should proceed on such an assumption. Such eases as the onthreak 
at the Bishop’s School at Simla in 1800, so well recorded ly Dr. Clark ,t in wJiicli 17 (^ases 
ocemrred among 09 hoys and young men, t<?acli, that a zymotic poison does exist to which young 
men sneciimb as cornmnuit-ies and not as individuals. 

A fiu:ther theory suggestn tJiat tyjdioid may he acquired hy contagion from tlic native 

L t Tx>P«bLtiou. 1 know of no single record of the existence of 
It 18 an cxtrnomiimry fact thut ! ^ ,* a i i on 

thn rocoiHls ef llic Native Army mid typhoid among the native jiojiulaiioii. Ill the records ul the 

.Tail Popuhitiou attbrd no antheutio Native Army 1 do not know of a single death attributed to 
history of typhoid. tyjhoid whkh is not ojicn to the suspicion that it lias been 

wrongly diagnosed or oandessly returned; and out of 41,2 1*9 deaths among the jail pojiulation, 
which i have recorded iMd.wcen 1859 and 1S79, 1 do not know of any death which may luive 
been returned as typhoid, which is noi equally liable to (he same suspicion. I do not make 
this broad statement willingly, and 1 would rather that its aeeuraiy were called in (pn'st ion, 
and that well-authenticated (wises were put on record. If it should Ik? the case tliai the iiahility 
or non-liahiliiy to tyjihoid is a remarkable race distinction, ii is important that the |)oinl should 
be established. It has been my wish in recording the deaths of the Native Army and of (h(‘ Jails, 
to eliminate deaths from tyjihoid, with a viciv to the stmly of the etiology of lla? disease as it 
may exist among the native population; hut as yet I have no difl.a to go u] ion, although my 
compilations hai'^e been made from nominal rolls in which all ]>artieulars ol' iiiten*st an? supposed 
to be noted after each death. 

CONCLUSION. 


In these pages, I have tried to show how the ratios for new and aetlimailsed troops 
differ, and how the ratios vary with age among the newly-arrived im contrasted ^vitll those ol 
the army generally; and 1 have endeavoured to im])ress the eliief lessons suggosled hy the 
study of these ratios, hy contmsting the history of old and new troops, and old and young men, 
plact'd in parallel circunistanees. 

To sum up. In ever}’^ aspect in which wo have vie\^ed tin* soldier, the truth has forced 

itsijlf upon us, that his eonstitntion is jirone to decay under 
General tUnJudioii from the facts re- the influences to which hois subjected during the ])eriod ol' 

' his service in Inditt ; as a young nuui he snedii\j]>s to one 

class of diseases, as an old soldier to another. Thi* old man is not eflieient for a lengthened re- 
sidence if he comes old to India; and if his constitution is bad, or his habits intem]K?ra.te, he 
dies. Young hoys, w^ho have to take their chance in common with the men of the regiment, 
are apt during the process of adaptation to heat to die, or to contract disease w’hich may load 
to their being sent back to England as invalids, before they have ut.tained the ago at w’^hich a 
man hecomes an efiicient soldier in India; and a year ahsolutcly h(*uUhy for the native, and 
favourable to the acclimatised Enropan, is that iu wliich ila^ young sufler, as a rule, most, se- 
verely, since it is generally eharactcrisixl hy a prolongation of tlu? hot season. K<‘g'iments corn- 
ing to India for the first time reipiire to be tenderly cami for, since the exaggeration of clim- 

^ f„r18ol), p. no. 

f liuliiin Auliiils, X.XL11, piigo i iri. 
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'[Appendix 


It is bettor to uvoid Donding to the 
hills a ta'W which him suffer* 

p(l eK<‘c8Hivel,v ii'uui heat iuflueuce 
ill the lirst year. 


atie agencies, or the prewnce of epidemic influences, tell upon such bf»dics far more than on 
those which have been liabituaicd to (jaritoiimeiit life in India. The soldier at tho best is 
ailapted for a limited period only of Indian Service, and he sliould begin his '’service young, as 
soon os his constitution is formed ; the age at whicli the soldier is efficient may be,reckoned to 
terminate soon after #i(). 

The selection of stations iula])ied for regiments at the (litforent periods of their service is iy 

every case, of great imjM)rtance, and in the case of regiments 
Th(i judicious selection of stations arriving from England, a judicious selection of a station may 

toll muoh for good orevil in the future. Provided the material 
be good, a hot siaiion is not. necessarily an unhealthy one for 
a new regiment. Agra, Ferozeporo, and C'awupore have not proved unhealthy to the new regi- 
ments whicli have occupied these sial ions ; the fever-rate is necessarily high, but it is no detri- 
ment that the young man should jiass through a sea.soning fever, provided his constitution is 
lei’t unimpaired. Bareilly has shown itself to be a first class station for a new regiment, and 
this part of India seems ])miliarly adapted for new troops. Stations subject to the minor 
degree of heat influence, such as Fort William and Hazareebaugh, seem also well suited for 
newly -arri v ihI regiments. 

In every station there is the chance tliat the new troops may meet tlie influences of an epidemic 
, . ^ . ... year, and tliey cannot be ensured against su(;h a contingency. 

iufluci^rJouTajfpSjc^ “Apra, Pepozopore, or llijzareebaugli may show the maximum 

of health in one year, and in the next, under epidemic inlluenees, 
the maxiiniini of disease. Judging from ]iast experience, the occupation of stations such as Fort 
William, Bareilly, or Sealkotc? would allbrd a. great chance of exemption from epidemic influences. 

It seems a mistake to hurry a regiment to tho hills which has sn Acred heavily in its first 

year. The iltitli Regiment regained its vigour in the second 
year in Rohilcund, after piissing through the extreme of 
suffering at Lucknow in its first yeai* ; and there can, I think, 
be little doubt, that the wing of the 58th removed from 
Benares to Darj<icliiig at the close of its first year, did suffer 
in comparison with the wing which was not removed, on being brought down to Allaliabiul 
and subjt'cted to the influences of an unhealthy year, although on rejoining it was in a state 
of absolute health and vigour. The flvct., that the whole b(xly of a regiment has passed 
ilirongh the hospital with heat feven, should be regarded rather^pws giving an assurance, that 
the men will he able to stand tfie lieat of the second year. I speak of heat only, and not ol‘ 
heat in combination with epidemic influences. 

It has been projioscsd to send young men and young regiments to the hills on first landing 
of MudiiiK yomiK inou «nd “I '^’l*** >'"'1} «>rtaiuly rotain tlwir y,igour, ospe- 

luw lOKiuipnU to the hilU on first ciiilly if Cfiujiloyetl a(!tividy at a sufliciont elevation; and six 

nrriviiij^' in linlia. months of active exercise in the ]))aius up to the commence- 

ment of the hot season, would do much biwurds acclimatising tlie men to the effects of heat. 
In fheory, a regiment spending the two first yeai*s of its service in this manner should he per- 
fectly lit io take its turn in the hoUt'st station without detriment. Such a proposition must, 

Ilf course, be looked at in connexion with the enormous losses which in rot*eni times regiments 

newly arriving have sustained within the first three years after coming to India, which are 
shown at the close of the weond Section. 

It seems opposed to soufld [irinciple that young l)oys who come out as recruits should be 

promiscuously scattered over India, in good stations and in 

bad, as soon as they an? lauded. In tho last six years, L‘i,000 

recruits have been received l)y tbe regiments of this Presidency ; 
and if tlicre be a priuci})le on which the young men should be 
aeijlimatised, ibis principle has l>eeii set aside in the case of 
this largt? body of young and uuacclimatised material. There may be objections on military 
grfumds, but 1 sliould bo inclined to consider, that tlie lads coming to India as recruits would serve 
the State better were they acclimatised on prineiidc for the two first years, lliis simjfly implies, 
that they should be kejit together as a body at a first-class station, such as Bareilly or Scalkote, and 
that they should lie judiciously excrcjiAnl, and not forced into disease by being ranked with men 
who can stand with imjmnity an amount of exposure under which the young lads must go down. 
BariMlly and Scalkote arc situated beyond the range of the epidemic influences so d<mdly to the 
newly-arriyed, or, at least, arc very rarely reached by such influences. Both are hot stations, and 
t he reiM-uit mights take his place in any regiment after having spent two years in such a (ilimate. 
Till* recruits even in these Jiealthy localities would siifler both from heat fever and typhoid; but such 
a consideration would be of secondary importance, provided we could recognise it as a truth, that the 
young men were being adapted for lurtlier service? in India on principles substantially sound. 

'J'la* table which follows shows the chfingcs which have taken place in the regiments com- 
UowthoconHtituUoiVfoftlio Amy of iHjsing the army during the past SIX years. There have been 
imVivi cUuHgRH fromfy«iir to yulir. removed by deaib 5,5't(), by invaliding 9,958, by expiry of 
Hiirvicc 9,435, and by other causes 1,15 1 ; and to make up for these losses, 13,252 r(?cniits have been 
received, regiments leaving India have givt?n biu?k 5,9 (j 3 men, and of the men invalided (a) England 
ShS have returned. The iteins wWch balance the ac(*ouni arc detaileil in the following statement.'^ 
* Tho Htutuniciif. in a regimental one, uiiU for rcgiimiuU preocut during tho your j hence the Htreutjth rutuuiuiiig does 
uol correnpoud with that curried iorwurd to tho next year. 


It gcoiriH contrary to Bound principle 
that youn£t niuu coining to India hb 
recruits kIiouIiI at once lio flout to join 
their Itc^Mineiitfl, irrciipuctivc of the 
Etutiou occupied. 



Statement ehomng the Gain and Los^ of the ReghnenU of the Army of Bengal in Strength during six Years, from 1S65 to 1870. 
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Table lUving the retuUi of twelve «eart of Indian Service in a bodg of men irho landed in India with their ReghnenU in fie end rf 1837, and embarked for 

England in 1SG9 and 1S70. 
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• llxclndin? the B. Butterr, the letum for which » mcorrect, and the G. Battery, which sen-ed for fire years of the period in China and Japan, 
t Not stated. 
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The final table shows what has been in eight regiments the result of twelve years ai' 
How twelve ye.™ of ee^ieo in India 


tells upon II body o!" Drituih soldiers, 
traced from t]ie time when it lands iu 
the country until its return to England. 


when it came to India. The aggregate of the body on laiidiug 
was 5,836; out of this body, 676 men embarked tor Eiiglaiul 
with the regiments on their return. The loss amounted to 5, 1 60, 


^ and was made up thus — died 1,366, killed in action 80 and invalided ou ae(?ount of wounds 
64, invalided for disease 1,226, distdiargcd time-expired 1,129, pureliased their diseharge 131, 
transferred to otlier regiments or removed otherwise 1,165. Tn the tbousund, 469 died or 
were invalided, 193 were discharged time-expired, 200 were transierred, 22 iiurchased their 
discharge, and 116 remain wdth the regiment. And the percentage of loss was made up in 
the following proportion : death and invaliding 53, discharged time-ex]>ired 22, transfers 22, 
and purchase of discharge 3, out of each hundred who came to India, 


15 3 




AGGREGATE STATISTICS OF NEWLY-ARRIVED TROOPS IN THE 
FIRST ANI) SECOND YEARS OF INDIAN SERVICE. 
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NEWLY-ARllIVED REGIMENTS IN THE FIELD, 1S5S. 

t 

%ggregai€ of the Slchneen aftd< Morialitg among the Earopeon Tmpa mptoged on Field Service in (he Gongetlc ProvinctH^ 

and in Oude and liohdctitid during the Year.J^ 

{TbcMnny of Oe&tral India was not on tbe Strength of the Bengal Preildeney in 18 S 8 . and is not Inoluded In this Statement). 
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' Thin Table provide# oti I'Etimatn of tbo Ioee from dlsoano likHy to lollow tlu* employment in the field of a newlydandwl ormy. All doathe frora violence are expluded. Tliu 
II heat friven dcHw not, however, Mhow the full oxtotkt of the loga arlslag from expoeuro in the field; for in the hoifpilale at CaluutU men died, and of tliueo deatliM upwanle 
If ^ore cauwd by diacuae voutracted in Upi>er India. 
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NEWLY-ARRIVED REGIMENTS IN CANTONMENTS, 1864 TO 1869. 


(The aggregate of the Siekaete and Mortalitg, during ike fret twelve mnthe of their •retidenee in India, of the 
liegimenk and Batkriet which have arrived from Buropefrom 1864 to 1869 inclutive). 
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May 

14.507 

89K 

61*8 

48 

317 

2 



19 

15 

1 

1 

1 

4 


1 

1 

1 





1 


Juno 

14,374 

1.()«! 

758 

lOtt 

7-23 

2 



21 

06 

4 

1 


2 


3 

2 

3 




1 

1 

, 

July 

14.350 

1,038 

723 

47 

261 

11 



5 

19 


5 


3 


3 

... 

1 




... 



Aii^'usi 

]4,22H 

1.0117 

760 

118 

422 

58 



16 

11 

“l 

9 

1 

6 


1 

... 

8 




*1 

1 


September ... 

I4.(M 

1,13(1 

80*7 

172 

3*69 

120 



18 

4 

1 

10 


0 

... 

1 

1 

8 





1 


OcUiber 

13,9S7 

1,134 

81J 

39 

204 

2 



0 


1 

9 


10 


3 

2 

3 





... 


NovemW ... 

13.0IH) 

U31 

06-8 

38 

257 

2 


*1 

10 


1 

4 

’“l 

11 


2 

••• 

3 



1 ’”l 




December ... 

14,21)0 

7!I1 

65’4 

22 

147 

1 



2 


... 

6 


1 

1 

1 

1 

3 

“l 



j *2 









222 

4 

! 

1 

120 

117 

9 

54 

3 

63 


20 

13 

34 

2 

... 

1 

8 










s 




Died jHjr 1,(X)0 of the Average Strength. 





For the year 

14.301 

31(1 

64‘oji 

588 

4840 


•28 

1 

8-45 1 

swl 

i 

•63'3'77 

i 1 

•21 

3-7lj ... 


•91 

2‘38 

•14 

... 

•07 

•60 

•28 

!• 


< I 


CAimES OF ADMISSIONS. 

NuM»ca or Aomisbiohs into llotrnAL iir xiun Muirrii. 

Total 
Ailiniitcd 
liurina 
the Yoar, 

Admitted 

perl,(NiUor 

atrvug'lh. 

Died oi; 
of eiK'l 
huiidre- 
treated 

Jao. 

Fob. 

Marvli. 

April. 

May. 

JttUO. 

July. 

Au^rust. 

8cpt. 

(k^t. 

Nov. 

Dec, 

i 

Uiolwa 

4 


3 

23 

2 

3 

13 

77 

137 

2 

2 

1 

207 

18-7 

83- 

Smallpox 

9 

3 

7 

• 6 

12 

0 

• •• 


... 

... 


2 

44 

3-1 

9- 

Fever, Jntennittent 

118 

113 

05 

81 

50 

74 

34 

i39 

2U 

382 

434 

317 

2,002 

1400 

•( 

„ Kcmittcnt and Con- 
















Oniied 

76 

90 

172 

476 

088 

1,383 

701 

678 

490 

414 

207 

91 

6,491 

38:P9 

2 

Apoplexy 



3 

J 

24' 120 

25 

00 

0 

... 



241 

168 

48-! 

Delirium Tremoni 

5 

3 

3 

3 

4 

6 


2 

6 

9 

6 

0 

51 

3-6 

17-; 

Dysentery ... 

40 

46 

53 

48 

65 

00 

80 

129 

149 

130 

fii 

66 

947 

(i(i'2 

6! 

Diarrlura ... 

134 

93 

150 

20.1 

171! 132 

m 

330 

388 

166 

90 

94 

2,190 

15.31 


lIupatitiK ... 

28 

26 

30 

21 

3t{ 

68 

41 

68 

67 

63 

60 

62 

609 

83-6 

10-' 

Spiam Disease. . . 



8 

1 

1 

2 

3 

3 

3 

2 

... 


18 

1-2 


Respiratory Diseases 

136 

90 

120 

136 

106 

102 

08 

95 

76 

100 

81 

81 

1,249 

873 

i-: 

Phthisis Fulmonalis 

7 

4 

N 

11 

20 

21 

20 

16 

26 

27 

8 

8 

175 

12-2 

19 

Scurvy 

2 

2 

... 





... 


1 

... 


6 



llheumatism... 

72 

68 

42, 

”'68 

02 

61 

'66 

64 

‘*f)4 

or 

69 

'oi 

733 

61'2| 


Venereal Disea.^e8 

317 

2871 

291| 

250 

286 

266 

186 

! 24i) 

208 

330 

328 

286 

8,367 

2.35-4! 


Eye Diseases 

^18' 

34 

30 

37 

62 

51 

66 

1 90 

87 

02 

63 

33 

633 

41-3; 

•i 

AoBcess and Ulcer 

1 158 

115! 

173 

177 

170 

2-27 

2:i8 

203 

184 

140 

134 

88 

2,013 

140-7 


Wounds and Accidents ... 

i' 128 

94 

114 

74 

76 

76 

46 

78 

70 

73 

or 

122 

1,046 

73-11 


All other Caasos 

161 

132| 

im 

209 

231 

279 

248 

258 

264 

212 

167 

134 

2,466 

171-6 

> 


' 1,403 

1 

1,188; 

1 

1,459 

1,922 

2,116 

2,891 

2,029 

2,613 

.2,497 

2,120 

1.797 

1,441 

23,436 




r 

f 

Admitted per 1,000 of the Avorago Strength in each Month. 
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1 

lfW'4 

810 


13P9 

146-8 

201-1 

141-4 

17C-6 

177-3 

16P0 

128’4 

1(XC8 

1638-4 



* lu the month); ntioi Cholem if attludcd. 
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NEWLY-ARRIVED REGIMENTS IN THEIR SECOND YEAR OP SERVICE, 1 S 05 -- 7 II. 


(Continuation of the StatiHict of the body represented in the preceding Table ; this Table is to be studied in contrast 

with that which precedes ) . 
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§ 

E 

•3 
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'« 

id 

1 



i 

b 

p 

< 

S 
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, 

i 


W 

\ 

< 

1 

1 

< 

1 

» 

Q 

1 

1 

1 

1 

i 

1 

Smallpox. 

s 

i 

t 

y 

i 

Apoplexy. 

t 

H 

i 

s 

<5 

f 

s 

ja 

1 

a 

1 Hepatitis. 

rt 

A 

c 

1 

a 

% 

a 

1 

1 

1 

r 

£ 

"CS 

9 

.£■ 

1* 

< 

•tf 

9 

>3 

1 


c 

1 

0 

< 

iry 

14,495 

794 

64'8 

19 

1*31 


2 


4 


1 



2 


1 

1 

1 

3 

1 

1 

1 



3 

... 

1 

lary 

li 

14,478 

14,710 

777 

?67 

53-7 

6i'5 

7 

10 

•48 

■01 

"l 

*"l 

1 

2 

... 

... 

"l 


ll ... 

li ... 

1 

1 




”’2 

” 1 

4 

1 


14,0:21 

861 

68-2 

38 

2‘39 

3 

1 

,,, 

7 

2 

1 

4 

2 

8 

... 

2 

3 

1 


... 

’”1 


14,670 

993 

(W-l 

30 

1-37 

16 


,,, 

7 


1 

3 


4 

2 


‘"l 

1 

3 



”1 

2 

“1 



14,475 

1,015 

70-1 

28 

1'93 


1 

1 

3 

ii 

1 

1 

... 


3 

3 

... 




1 

2 


14,439 

Lm\ 09'3 

25 

106 

1 


1 

5 

7 

1 

1 


1 


... 

2 



3 

... 

at 

H4:20 


711 

60 

1 2:)0 

22 


... 

10 

0 


3 

2 


... 

‘"l 

... 

4| 

! •■' 

fi 

1 

'l 

1 

0 

inl)er ... 

14.3121 

l.lfillHM 

47 

3'(H) 

4 



13 

1 

’”l 

0 

1 

7; ... 

2 

5 



1 

1 

2 

2 

•1 

2 

)er 

14.3'U 

l,101i 80-9 

42 

! 2-86 

1 



12 

2 


4 

! 2 

10 


1 

2| 

4j 



”1 

mber . . 

14,081 

«w' sr-o 

29 

2'(I0 



,,, 

0 

... 

... 

4 

... 

7 

... 


1 


... 



.1 

3 

nber 

14,128 

C7» 

48'1 

18 

r37 

• 

... 

2 

1 

... 

... 

1 

... 

1 


1 

1 

A 

4 



... 







48 

5 

6 

70 

29 

« 

1 

28 

7 

1 

48 

* 

9 

18 

: 31 

1 

1 

1 

4 

15 

8 

1 . 

22 












Died per 1,000 of the Averiijje Stmijftli. 






he year ... 

11,423 

930 

04'5 

355 

24'61 

3*33 

■36 

6-20 

2-ai 

•42 

1‘94 

•^18 

3-33 


! 

•02 1*25 

216 

j -07 

1 •07 

•28jl‘l>l 

. ‘SS 

1 1-62 


• • 


ISES OF ADMISSIONH. 

NruBiin or Anweflioirs isto UusnxAt iir bach Moxth. 

-- 

Total _ 

Ailmitted 

Died out 
of each 
haiiilreil 
Ireaicd. 

Jau. 

Feb. 

1 

3 

95 

4(i 

”4 

20 

51 

35 

2 

72 

6 

2 

84 

308 

27 

97 

109 

151 

Mar. 

2 

(i 

118 

99 

2 

2 

,34 

54 

*80 

10 

4 

95 

301 

30 

105 

135 

205 

April. 

5 

4 

114 

310 

4 

10 

07 

101 

50 

1 

81 

16 

1 

54 

.354 

47 

129 

93 

181 

May. 

19 

2 

122 

667 

6 
11 
• 71 
120 
70 

Ii 

]m 

11 

'73 

317 

47 

141 

101 

234 

June, 

July. 

3 

m 

417 

11 

2 

4i 

118 

70 

9 

02 

13 

3 

85 

200 

28 

170 

72 

250 

Aur. 

Bept. 

4 

74A 

314 

1 

13 

90 

127 

82 

(> 

80 

10 

1 

88 

221 

04 

111 

79 

219 

Oct, 

Nov. 

Dec. 

1 

622 

07 

■■■5 

29 

65 

40 

1 

75 

0 

03 

2-lS 

29 

75 

08 
113 

! 

AiiuiiTtcd 
duriiiR the 
Your. 

05 

28 

4,9.sCt 

3,429 

07 

77 

083 

1,209 

750 

35 

993 

103 

14 

903 

3,411 

473 

1.509 
• 1.094 
2,521 

iH-r l.neo of 
StrouRth, 

ra ... 

pox 

, Tiitenniltiont 
Remittent and Coii- 
tiuueO 
lexy 

uin Ti'emena 
itery ... 
h«a 
tills 

II Disease 
nitory Diseases 
isis Puluumarm 
y ^ ... 

iiatism... 

.ml Diseases 

Jisoases 

Hs and Ulcer 

ids and Accidents ... 

dieriauses 

“11 

141 

45 

‘"8. 

73 

41 

2 

127 

10 

1 

65 

418 

29 

123 

114 

119 

‘”2 

175 

671 

20 

0 

52 

101 

00 

1 

98 

21 

1 

00 

228 

30 

178 

77 

28.1 

29 

328 

522 

13 

3 

112 

220 

75 

3 

83 

21 

1 

85 

227 

54 

153 

77 

279 

1 

Vi(N) 

250 

3 

7 

00 

113 

70 

4 
74 
19 

08 

200 

.18 

101 

82 

221 

1.321 

115 

1 

0 

52 

70 

00 

3 

01 

12 

“77 

227 

34 

90 

87 

175 

4-5 

2’0 

345*7t 

237 7 

4- 0 

5- 3 
47*3 
88-0 
524 

2-4 

08‘9 

11'3 

10 

02(5 

2380 

328 

l()4-(i 

750 

174*8 

73*85 

17 80 
•10 

2*04 

43-28 

7*79 

410 

•55 

(l-SS 

’“•91 

19*02 

1 

) 


l,4f)8 

1,113 

1.413 

1 

1,693 

2.021 

2.089 

1,826 

2.288 

2,320 

2.493 

2,409 

1,427 

22,500 






Admitted per 1,000 of the Avera{?e Strength in each Month. 






97^1 

70*9 

96-] 

jll6‘8 

1S8'7 

1413 

1206 

1680 

162'6 

173'8 

1711 

1010 

16C0-4 
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1'59 1 1*47 ... 

. . j *21 1 *30 


^ 1 

.* i 


i 


» 





CAIJflKflOF 
ADMIKSIONH. ! 


Nuubkh or AnMTMroirB ii?to IluNriTAri iir txc.n Month. 


Fob. I March. ! Avril. Majr. I Juno, | July. Auk. 


the Vo«r. I Wn-o»lh. 


p|ii» 

Met, Intermittent 

* „ Reinltteui 
,1 Conliiiucd 
jwplwy 

Dirlum Tromoni 

l^ntery 

lirrhcDa 

^lin^Maao 
K'^ratory HiacaeoH 
Pljwia PulmonaliH 

* HenW .. 

RhnVAtMm 

Ulcer 

IVou^ and AccililonU 
Aii;;,etCau«4W 


09 fi I.OIM 
37 91 


l.ONl 1,43S 

Wt 109 

44)0 1,3IK) 

H 


2.701 j l.osn 


8,272 4,443 | 4^394 


Admitted per 1,000 of the Arerago Strength in ooch Month. 


lOfl'S lOri i 182*9 ! 128*8 170*4 133*3 145*0 174-8 j IOS’4 1 1H3*4 183*5 118 0 

I i I I i i 


EUROPEAN TROOPS, 1870. 

^ II. 


TABLIS ihomng iU 81CKSESH and MOUTAIITT among ihn nUHOVKAN TROOVS naming in BENGAL BROBEB during iha 
Year 1870, and tAe prevalettee of the principal Diseatee in each Month of the Year, 






Ni'UBKn or Adhimriurh irto HoHpmi.*iR baur Murth. 






CAVSKS i)V ' 













Total 

Admitted 

Admit tod 
per 1,000 of 
strength. 

Died out 
of eaeli 

ADMISSIONS. 


1 











during 
the Year. 

hundred 

treated. 


•Inn. 

Feb. 

March. 

April. 

May. 1 June. 

July. 

Aug. 

Sept. 

t>ct. 

Nov, 

Doc. 




L’holpm 


■ 

1 

1 







1 


8 

1-6 

' > 08-6} 

Smallpoi 

... 


1 

... 






... 

... 


1 

•6 


>Wr, Init’rtiiilfi'nt ... 

11 

17 

10 

, 0 

12 

7 

Id 

2H 

87 

11 

81 

.31 

202 

101*2 

IT. 

„ llcmitteut 

... 

... 


♦ 2 

H 

6 

1 


... 

. 

14 

H 

33 

•2f 

„ Cuiitiiiucd 

12 

10 

Id 

H 

31 


06 

69 

41 

.33 

to 

30 


j- 201'& 

AiKtpl(‘k\ 

... 

... 


1 

8 






1 


0 

5-0 

166' 

Dniiriuiu TremeoR 

1 

1 


0 


1 




1 


L*. 

6 

3*0 

Dywntery 

10 

7 

H 

« 

11 

10 

11 

17 

17 

10 

12 

7 

13.3 

67*7 

8*D 

Inoirliipa 

7 

3 

.3 

H 

7 

.3 

11 

10 

7 

J3 

12 

4 

87 

486 


IlcpfttihR 

0 

4 

11 

tt 

17 

13 

8 

10 

0 

8.3 

10 

10 

148 

71*8 

6X4 

hplocn UiRpaRi! 

1 



1 

2 


.3 

1 

2 

1 

8 


13 

6-6 

RpH{)lrutMr> DiHcaRCH ... 
IMtliiiiiiiti ruhnoiitiliM 

0 

i 

ft 

7 

2 

1 

U 

1 

6 

7 

11 

1 

« 

3 

6 

1 

6 

4 

00 

3 

84*6 

4*0 

)4A 

l'*60 

Sfurvy 

... 













KliHiuialiNtn... 

1 

2 

10 

N 

N 

12 

10 

12 


6 

' 10 

7 

06 

**4H1 1 


Vcncrmi DisaaRPH ... i 

1 23 

47 

64 

HI 

40 

31 

84 

84 

24 

41 

3H 

27 

413 

200 6 


£vo DiMiaooM 

1 

4 

il 

6 

7 

2 

.3 

6 


4 

4 

43 

81*6 

]* -n 

AI)!i.*i*'<« jimlUlror ... i 

1 ir. 

10 

10 

13 

17 

16 

IH 

1.3 

18 

10 

11 

17 

161 

;80'7 

\\\minlp and AccidviitH ... 

1 21 

11 

80 

20 

14 

Id 

0 

11 

N 

H 

10 

IH 

178 

86*2 


All other UuRCR 

j 

11 

21 

81 

22 

40 

1 

32 

33 

46 

61 

37 

33 

21 

334 

10*8*6 


! 

1.3.3 

161 

100 

162 

236 

102 

1 ■ 

230 

801 

210 

103 

m 

183 

2,363 


9 

i 

1 

i 




Admitted per 1,U» of the Average Btreogth io Moh Month. 




* 




/ 

t 













1 

70-,1 1 

744 

m 

76'e 

117-3 

D6‘B 

ll6i 

120-3 

1037 

OOD 

lUl-0 

06*0 

1170-4 




EUBOPEAN TEOOPS, 1870. 

III. 


TJBr^tkawi»gth€SICZIfE8S<t»d mBTALITT aimmji ih EITROPEAN TBOOFStmiing in «» VIlfAPOSE, BEKABES, OFDE 
mi ClE'HFORE BISTBICTS durug (it Tear 1870, and the prevalence of the principal Dieeam in each Mouth of the year. 






EUEOPEAN TROOPS, 1870. 


TABlSOomDs <** SICKNXSa tmd MORTALITY amtmg Ot XirSOPXAS TROOPS tmi*g in th ROBILCVSD anil UESRVT 
BTSTRICTS tin Ymr U70, and lieffnahmn of the principal XStmti <» cock Month of the Year, 


Jnnuarjr 

February 

March 

Aoril 

May 

Juuc 

July 

Au^uat 

September 

(X'tober 

November 

December 


Hi 


< 

< 

9.609 

192 

8,661 

810 

4.0!KI 

223 

8.829 

m 

S,H09 

202 

9.790 

212 

8.791 

217 

9,777 

2.36 

8.706 

298 

8.769 

266 

8,286 

206 

8,240 

140 


in 


•d 








1 




1 


H 

K 


u .a 

6 


B 




1 

1 

0 
•c 

1 

1 

s 

1 

ii 




1 


1 ... 


... 


... 


1 ... 

"2 

... 


1 


2 ... 

1 

*2 

“1 


“'l 





‘“1 

1 


’’*8 '.!! 


“2 


... 


2 1 

'2 

... 


1 ! 


... 


1 

■“1 

2 i 


1 .. 

'i 

... 


1 


2 ... 


::: 

t *.■.! 



4 ... 

1 ... 

! ' 

I 4 

2 

8 1 

n 

... 1 

18 1 1 









.d 

"8 




B 

t 

1 

i 




< 

i 



•0 

TS 

d 



s 

s 

Q 



1 

i 

1 

E 


& 

i 

Z 

- 

1 

t 

< 

1 

% 




i 

“l 




1 

'"1 


... 


... 

1 

1 





’"1 




1 ^ 1 

6 


Died per l,bOO of the Averafro Strength. 


For the year ... 9,7rK) | 218 \ m\ 69 IS'OC 


m •« 2-lfl ... i 4*87 '27 1 -81 *81 3*8 


‘64 m 1‘08 


Nvuiixa or Aostanom iifto Boernu ik xacs Month. 


CAU8B8 OF 
ADMISSIONS. 


Cholera 

Smallpox 

Fever, Intermittent 
„ Kemitteiit 
„ Continued 
Apoplexy 
Delirium Trenienu 
Dvaentory ... 
Dlarrbtea ... 
Hepatitia ... 

Spleen Diieaee 
Reepiratorv Diaeanea 
PhthlMia J^monalis 
Seurvy 
Rhenmutlem 
Venereal Dieeaiea 
Eye Dlaeaaea 
Absccae and Ulcer 
WunndB and Acetdenta 
All other Cauaei 


Jan. 

Fob. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

during 
the Year. 



1 





8 





8 

1 


*« 

w 

6 

1 


... 

... 

.1. 

... 

... 

7 

64 

61 

61 

c 86 

66 

72 

69 

183 

180 

204 

191 

4H 

1.100 

5 

2 

6 

20 

13 

6 

16 

26 

2L 

14 

13 

4 

IM 

0 

6 

26 

27 

60 

93 

86 

86 

27 

84 

10 

2 

291 

UJ 


ftf 


1 


2 

... 

1 

... 

... 

... 

4 

1 

2 


2 

2 

8 

8 

1 

3 

4 

2 

1 

24 

12 

6 

18 

11 

21 

6 

10 

24 

17 

17 

11 

14 

104 

3 

0 

17 

23 

80 

16 

19 

87 

28 

14 

16 

6 

206 

0 

12 

20 

20 

24 

82 

18 

91 

29 

20 

17 

9 

244 

1 

1 

8 

J 

3 

8 

4 

2 

1 

8 

9 

... 

26 

8 

19 

84 

11 

18 

16 

18 

20 

18 

6 

22 

18 

189 

8 

4 

8 

2 

2 

3 

8 

1 

a 

7 

7 

H 

44 

,, 





1 

eve 

1 

... 

... 

... 

... 

2 

17 

■ 17 

81 

14 

’ll 

20 

27 

14 

le 

18 

26 

11 

217 

68 

63 

76 

71 

76 

60 

49 

76 

64 

61 

64 

71 

624 

5 

4 

7 

9 

9 

6 

1 7 

10 

9 

10 

4 

8 

68 

19 

19 

84 

81 

26 

88 

26 

21 , 

27 

29 

94 

14 

802 

18 

19 

88 

80 

46 

29 

28 

21 

20 

28 

81 

20 

881 

87 

41 

60 

88 

49 

41 

67 

1 

46 

68 

88 

48 

29 

688 

29$ 

177 

406 

840 

446 

896 

869 

104 

584 

466 

481 

164 

A768 


!> 12V‘2 


1‘1 lOO-no 

8‘6 {i>88 


Admitted per I/)00 of the Artrago fitvesgth In eaeh Month. 


8V2 76*9 100>l 86*8 Ha'S 105*1 97't 129*5 189*1 inCO 191*2 61*5 1184*1 




EUROPEAN TROOPS, 1870. 

V. 

TABLE Amoina Oe BICKBEaS Mi UOB.TAUTT imo»g ike BUBOPEAN TBOOPS wnhj in tit A QBA I> V STRlCi' uml in 
(fKSTBAt INDIA during tie Tiar 187<A Mi tit prtvalnet «/ tit principal Diteam in taok Monti qf tic i’ear. 





t 


XnxiiiB OP Admibsiovs Hobpitai. xv xicn Moittb. 






CAUSES OF 














Total 

Admitted 

Admitted 
per 1.000 of 
btreiigth. 

IMod out 
of each 

AD311B810Na 


Jail. 

Feb. 

March. 

April. 

May. 

June. 

July, 

Awk. 

Sept. 

Oct. 

Nov. 

Deo. 

during 
the Year. 

hundred 

troato<l. 


Chulora 



1 







1 




2 

•6 

100*00 

Smallpox ... 




etc 

... 

... 

... 

... 

... 

... 

... 

... 

... 




Fover, lotarmltient 


m 

231 

800 

806 

861 

806 

442 

662 

648 


383 

26H 

4,3H0 

ibso'S 

•02 

„ Kemittent 


» 

3 

6 

8 

6 

8 

4 

8 

9 



11 

1U2 

} 182*9 

1-79 

„ Continued 


0 

11 

76 

94 

100 

103 

9H 

100 

20 

25 

18 

12 

OHO 

AiMiplexy ... 






0 

3 

1 

1 

1 

2 

1 

1 

14 

8-3 

60-00 

Dflllrliim Tremeni 



2 

2 

1 

UJ 

... 

... 

8 

3 

6 

3 

19 

4-4 

6*20 

Dmntory ... 
Ulanrhaa ... 


7 

8 

14 

H 

8 

7 

2 

2.H 

27 

!.*> 

?L 

6 

144 

3.H7 

7*6-4 


13 

17 

83 

18 

IH 

13 

29 

60 

84 

20 

16 

11 

276 

640 


Houatltix ... 

Spleen D|f eoev 

•M 

P 

13 

18 

16 

16 

19 

SO 

26 

10 

19 

17 

13 

203 

47-6 

7*88 


2 

3 

6 

8 

6 

... 

3 

6 

2 

1 

2 

1 

.HI 

7*3 

... 

Beepiratory Blaeatiea 
l^htniaia PtUmoualla 


13 

3 

21 

4 

80 

6 

80 

4 

40 

8 

17 

8 

10 

6 

80 

4 

23 

6 

24 

6 

24 

4 

26 

2 

801 

60 

70*4 

18*1 

*80 

12*60 

Scurvy 


1 





2 

... 



... 

... 


3 

•7 

Bbonmatlim 


22 

"is 

31 

88 

88 

80 

27 

33 

20 

18 

21 

"I'i 

296 

69*0 


Venerral IJiwiaaoi 


los 

187 

120 

01 

VJ 

67 

90 

7|n 

49 

83 

66 

70 

1,006 

103 

836*4 


Ere Dlaeaies 

AMoeea and Ulcer 


10 

8 

18 

12 

11 

9 

8 

7 

H 

7 

6 

7 

241 

.70 


22 

20 

40 

38 

08 

47 

88 

34 

19 

IH 

2H 

22 

3HH 

eo’H 

Wounda and Accidents ... 

10 

88 

42 

87 

49 

87 

42 

82 

20 

20 

80 

30 

807 

H69 

J 

All other Causes 


28 

42 

74 

09 

76 

67 

60 

76 

I 

e 67 

62 

68 

3H 

898 

102*8 















r- 



§ 


M3 

078 

801 

700 

886 

718 

898 

1,064 

886 

844 

716 

628 

9.072 1 

1 








Admitted per 1,000 of the Average Strength In each Month. 



i 

1 





J 

181 ‘9 j 

181*8 

184*7 

108*0 

1I2‘9 

ISO'S 

800-7 

2397 

199-8 

191*8 

177*0 

180*7 

2122-8 





EUEOl’BAN WOPS, 1870. 

VI. 


TASLE thomi»s tht SICKNESS and UOETALITY among tie EUROPEAN TROOPS toning in ikt PUNJAB 
during tin Tear 1870, and tie frtealeaee of the priaeipal BUeattt ia each Month of tit Ttar, ' 






Nrujii^H ot AnuiHeioee into Honpjtal ix xacu Hunth. 






CAUSBiS OP 













Total 
Admit tud 

Admitted 
per 1,000 of 
Strength. 

Is 

AlJMiHSlONS, 













during 
the Year. 

hundred 

treated. 


•Iim. 

Fob. 

1 

51 arch. 

April. 

i 

Atay. 

June. 

July. 

Aug. 

Kept. 

Oct. 

Nov. 

Dec. 




Clioloru 




1 









1 

•1 


Htnalliiox 


2 

2 

1 1 

S 

"lioo 



... 



1 

9 

*0 

Till 

Fever, Intomilttuul. ... 

7rMi 

6r)U 

907 

<^7 

480 

687 

'880 

1,8.36 

1,^7 

^463 

1.157 

11,661 

10010 

-01 

„ Koiulttont 

J3 

ID 

11 

42 

74 

26 

IH 

26 

40 

11 

11 

295 

} 568-7 

1-74 

„ Ciintinued 

Sli 

1 

£0 

80 

i 235 

904 

3h7 

480 

413 

461 

817 

128 

20 

8,601 

Atraploxy 

1 


4 

6 

14 

IK 

3 

1 

1 

1 


49 

4'6 

66-31 

Delirium Trcmoue 

4 

S 

12 

6 

4 

12 

8 

8 

2 

(1 

1 

6 

72 

6tl 

6-66 

Dywntory 

Dtarrlueu 

2H 

22 

3n 

16 

24 

17 

16 

87 

36 

88 

28 

24 

809 

29*2 

6*18 

2ri 

54 

62 

8t 

77 

62 

47 

107 

74 

61 

62 

47 

722 

08-2 



4H 

32 

44 

34 

87 

39 

3^ 

42 

31 

80 

46 

33 

468 

433 

6-24 

Bploeu DUeiwo 

H 

4 

10 

a 

4 

6 

7 

7 

8 

6 

10 

9 

76 

7*2 

1-32 

tieMiimtory DiH«ANois ... 
PhtidslB PuiiimiiallA ... 

I7\i 

6 


l.SO 

9 

78 

0 

104 

10 

40 

8 

30 

17 

40 

10 

87 

6 

41 

8 

112 

1.3 

185 

6 

1,111 

103 

106-0 

9-8 

2*70 

18-46 

ticurvy 


1 

2 


... 

1 

3 

3 

1 

... 

2 


12 

1*1 

RhoumaUHiH 

"m 

74 

106 

73 

71 

67 

4N 

65 

48 

64 

64 

62 

768 

72-6 


Venereal DlaeaiCM .m 

m 

iMi 

211 

191 

172 

87 

82 

73 

61 

75 

129 

91 

1,677 

140-0 

1 

EycDlseANeM 

Aimoumm end Ulcer 

Vi 

w 

23 

«H 

28 

86 

14 

78 

22 

76 

8 

78 

15 

109 

46 

97 

»4 

69 

27 

47 

15 

7* 

0 

49 

253 

893 

28-9 

84-4 

\ *86 

WcuiidH und Accidonte 

Ml 

89 

131 

106 

111 

47 

68 

64 

61 

51 

78 

89 

974 

92-0 

1 

All other Cauaeo 

ftS 

1 

1 

122 

196 

1 

19U 

m 

160 

186 

236 

160 

1 

j 

1(K) 

1 

136 

92 

i 

1,848 

174-0 

J 


"X 

1,666 

1 

1 

1,447 

1,761 

1,660 

2,321 

1,092 

1,746 

2,180 

2,428 

2,633 

8.840 

j 1.680 

24,682 


f 

1 




Admitted per 1,006 of the Average Htrongth In each Month. 



















• 

1 



f 









i 




1 

1 

! 

1397 1 

I21'2 

161 '2 

1657 

22011 

171*8 

1787 

221*3 

162*0 

868‘6 

MM 

166*8 

23230 





EUEOPEAN TEOerS, 1870 . 


TABLE ikoaing 0$ SICKSSSS and UORTALITT among Hu SUBOPSAIf TROOPS oeenpging HILL STATIONS daring thr 
Xtar 1870 ; and tin frnaUmu gf tin prine^al Dintaun in nock Jfonti of tie Year. 


t jpi 


I in I i 



January 

February 

March 

April 

May 

June 

July 

August 

Sepieiuber 

itotuber 

November 

December 


3,501 05 .WO 

3,500 84 33-5 

3,613 82 31-4 

8.793 134 36'3 

4,318 tea 45-5 

4,284 193 45 1 

4,390 199 46-4 

4.324 215 49*7 

4,?5a 185 4 2 5 

4.828 149 34‘4 

1,47.1 60 44-8 

2,137 73 34-2 


■i!:! 


I fi i <i5 I < ' 6* < 


. . . i :i i .. 

. . i 31.. 

. i 1 ' 

... 1 ; 

I 1 ' 


For the year . 


3,402 139 40-9 38. 11 17 


j 4 ... ! ... 

.1 ,1...' 
1 : 

5 

3 



Died i)er l,(t0O of the Average Strength. 

1-18 

e 

1 : 

^9 '69 i*.. 

1*47 

... ! *88 

3.64 



... i *59 , 1*47 ! 2-00 


CAUHK8 OK 
ADM18SIONS. 


Numibb or AoMtsaioNfl iH-co UoeriTAi. in kacii Month. 


Feb. March. I April. I May. i Juno. July, Aug. Sept. Oct. Nor. 


1 AiliuitiAil Died out 
Admitted i i non nf 

the Year. trraM. 


Ohulera 

Smallpox 

Fever, Interuiittont 
„ Jtemitlent 
„ Oontinued 
Apoplexy 
Delirium 'lYemeue 
Dysentery 
Diarrhoea 
Hepatitis 
Hpleon Dirauee 
Herpirutory DlMases 
Phlhisie Polmonalis 
Scurvy 
liheumatism 
Venereal Diseaaee 
Mye Diseasce 
Abeoeea aud Ulcer 
Wounds and Acoideuts 
All other CauseB 


157 190 I 123 

22 13 I 9 

9 12 I 13 


38 I • 33 
53 33 



130 3,548 , 


74-4 

120-8 

48*5 ^ 

804 

na*3 ; 


Admitted per 1,000 of the Average Strength in each Mouth. 


86’8 I 83-3 I 138-7 98'6 98*1 120’0 79*0 51*3 90*3 80-8 


4 




EUBOPBAN TE00P8, 1870. 
vm. 


T.iBhn ihmoing the SICKSSSS and UORTALITY among tht mMOPEAN S0LDTES8 oeagiging the COyVAlESCENT DEPOTS 
in the UlLLS daring the HOT SSdSOH of 1870, and the pmatenee of the prinapal JHeeaeee i* eaeh Month <f the period. 


January 

FebruttT) 

Murrh 

April 

Aluy 

Juno 

July 

AiifruNt. 

Hoptcmbcr 

O«*tobor 

Novoujbor 

Docombor 


III! 


I 11 » I 12 ... 

I 1,833 no N 7-0 

i 1 , 7 nil 103 1 lW '3 

I 1,037 210 1 (IN '4 

1 , 0.30 22 .i 110-0 

1.060 107 101-0 

1,070 107 Oil 

1,023 1.33 00-2 

78 : 

7 H 1 33 ... 1 


h En u. < 





1 ! ( 7 I 

1 ... I 7 



Died per 1,<XH) of the Avora^o Stronffth. 


KortheHt'Oion...: 1.016 1 187 00*1 44 22-02 .. 


l'5l -61 ... H‘flO ; ... 7-20 I ... 309 -61 1‘6-1 ... ... I'OS ... 3-09 ‘61 


Kuhsub or Aduisbionb ivto Uoarmi. iv sacs Moittb. 


CAl’SES (IK 
AD611i$!!ilDN8. 


Cholera 
Siiiull|K>i ... 
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t Depot of H. M/b SSth Bepment- 

t Thm 2-lst Reffiment. eiekly from the effects of residenee at Nasseerabad in !««>. 

§ Chormt was occupied dvlns October and the greater part of November hj a bodv 592 men from Peshawar and 131 men from Now^bera, Tvro men died at Cherat. 
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STATIOXS a»d PEOI'IA’CES. 


! 

Average 

strength 

STATIONS. 

for the 
period of i 

1 

(bsorvaiion. \ 

\ 

Chiiiaurah DepAt 

Trooiw mureblnjf, N. W. IV 

i 

! 

Recruits and Invalids, N. W. 1'. 


Hkkcui. PauP£K. 


Fort. Wllllum . . 

H7Ct 

Dum-Dum 

(111 

Rurraelcporo 

412 

Uerhoniporc (O moiithH) i 

133 

OAKOZTIC PKOVtJtCiW. 

1,093 1 

Hasareidiauifh ( Li monlliH) 

>il‘i 1 

Dlnapore 

8P.i ' 

llctiarea 

321 ! 

Chunar 

(it 1 

Fysabad 

707 1 

Roc Darolllj (11 mouths) 

03 

Lucknow 

2,21.1 

SooUuoro 

332 

Fuitehghur 

22(1 

Cownimre . ' 

730 1 

Allahabad 

389 ! 

RonrirciTHD ami Mri hit. 

7.186 i 

Bhalijctinnporc ( 10 nmnl lis) 
Banilly 

309 : 
833 

Moradabad (11 mouths) 

aiio 1 

Roorkeo 

310 • 

Meerut 

1,202 

Delhi 

Muttra 

330 

AOti AWn ClCMtSAI. iNllli. 

3,700 , 

Akcu 

7S0 

Morar . | 

87,1 

Gwalior Cita<lcl 

2k0 . 

Seeprcc (7 mouths) 

13H 

dhanii 

481 

NowKonff 

170 

Baogor 

Jubnulporc' 

OIS 

I'l'.NJAH. 

1.271 

1 

Umlmlla 

1 1 *‘^'•7 

Jnlinndur 

600 

Ferozopon* 

1 902 

MooUau 

1 7oi) 

Dera Ismael Kiittii 

07 

fioalkoto 

! 007 

UmrilMur 

128 

Fort Lahore 

81 

Meean Meer 

Rawul I’indce 

903 

1.1.:4 

Camphcllpore (7 montliN) 

i:ir. 

Attock 

i.'i 

Nowshera 

IH.". 

Pflshawur 

Troops marching (Pupjiib) 
Recruits Atid liivnllds (Punjab) 

1,020 


KJ.iHj 

Him Stations. 

- 

Darjeeling 

01 

Katioekbet Uoad*i (9 inoiitbs) . 

s^!»: 

Cbuckrata 

801 ' 

Diigshaic 

8I.‘> ' 

Subathoo ( 10 months) 

8h 

Jutogh (0 mouths) 

h.'» , 

Dhurmsalla (7 uionthH) 

Kangra 

Chumba Hills (7 months) 

V>i , 

: ‘ 193 ; 

Morrec Hills (7 mouths) 

1 'HI 1 


: ; 

Convaikschnt Dardrs. 

i 

Darjeeling (u montha) 

Njneo Tnl (0 mouths) 

i 127 : 

' :mi , 

Landour (8 moiiiiis) 

Xnisowlie (8 months) 

: 203 ' 

1 31* : 

Dalhousio (7 niontligt 

! ‘Am 1 

Mnrreo (0 months) 

j 'IMI , 


1 1,013 I 

Bi noai PmsiuaNOT 

j 33,373 , 


Nl'MIllilt ur ADlfib»IOX8 IHTU JIOMfltAL IN KACU UoVTI. 


Total Adnili). 

Admta- Blon i Number 
- abina rate per of 

nf thii 1 llitnthl .f''’'''' 


Jdu. Feb. Mar. April. Wtt|. .June. ‘ Jul}. ' Aup. [ Sep. Oct. Nov. : Dec. 

, : I I i ; i 


■ 1__1 _ ' 

j I 

T " ... i . . ; 


ortho ],m) Doatha. 
Yotr. Strenifth. I 


n ; a 10 2 ; ... 






EUROPEAN TROOPS, 1870. 

XIV. 


VAUIE nhowinji ihe PRKrALEyCE of SMALLPOX in each MONTJT, and the LISTHTBUTION of the DISEASE h,, STAriOES 

and PEOriNCES . 


Ni'Huitu OP AnviRsioiis into HoiiPiTiL IN NACH Month. 


.Ihu, I Kcb. Miir. April.j Maj. | June. July. | Aii|r. | Sppt. ! Oet, 


Tolnl I Adinie* | 
AiltuiN - 1 flion-rate j 
HiouA I per 
I of I lie I l.inNiof I 
I Year. , Stren^lli- ■ 


Chiniurah Douot 

TroopK marching, N. W. I*. , I 

ItecrultN and Invalids. N. W V, \ 

Ujcnoaii PaoriN. I 

Fort William ...| 

Duni'Diim 

Barrarkpuro ... i 

Uerhainporu (d numthi) | 


Oanoktio PaoviNOMa. 

Hozaroebaugh (11 inonilia) 

DinajHire 

Henarcii 

Chuuor 

Kyxubad 

liu) Bureilly (11 montba) 

Lucknow 

Keulanore 

Fntten(rhur 

Cawnporc 

Allahabad 


RoHtLCVNn AND MkKRVT. 
Shayehanporu (10 moiitha) 
Uarvilly 

Muradabad (11 tiioutha) 

Uotirkee 

Mcerul 

Uelhl 

MuUra 


Aaii AND OKNTKAr. Intjia 

Aira 

Mornr 

Uwalior Citadel 
Heepree (7 moulliH) 

Jhantii 

Nowjronir 

l!^uaur 

Jubbulporo 


Jullundur 

Fvrowpore 

Moultan 

Dora lamacl Khan 

Scalkuto 

Uinrltaur 

Fort Uliore 

Meean Meer 

Itawnl Fludeo 

Caropbcltporc (7 montha) 

Attoek 

Nowahera * 

Poihawur 

TniopK mnri'hlnff (Punjab) 


Hill Htatiunh. 
Daijeelinff 

Raiicekhct Uoada (0 montlia) 

Chuckrata 

Duffahaie 

Subaihoo (lomoniba) 
Jutoich (M montliH) 
Dburmottlia (7 nioullia) 
(Rhumba HiUa (7 inundia) 
Uurroe Uilts (7 nioniha) 
t 

CONT^LKBCIXT DlPdlH. 

Ditjeclinf (» monthi) 

Nyiwu Tal (fl montha) 
Laudoar (H montha) 
KuimmfUe (H montha) 
Halhouaio (7 montha) 

Murreu (6 montha) 


Hrnoal PfiKaiDKNrY 


30!) 


1 ... I .. 1 

... 


, 

.. 1 


i 

H.W 

... 

1 ' ' 

... 


! 


1 

m 

... 

::: ‘"i 



! . . I 


1 7 ! . .’ 

31H 



1 .. 

„ 

... 




! 

. . j ),2»2 

' 1 

... ; ... 

f> 1 ... 

a 

... 

| i 

::: i ::: 

ar.7 

... 


J'L! ••• 

... 



1 a,7iii) 

1 


■'.ri o'i I'l 

... 1 ! ... 

... 

... 1 7 ! l-o ! 


... 

... 1 ... ; ... i ... 1 ... i ... 



1 ! 

.. b 87.1 


*»* 1 1 1 » 1 


... 1 . < ... 





••• 1 ••• ^ !!• 1 

... 


1 f*i 

... 1 ... ... 1 

IHH 

... 

1 ^ 1 



... 1 ... > ... 

1 ' 

ist 


■ " 1 





17« 

... 

i i i 

... 


1 *” ' 

... ! 1 .. 

HtH 

... 

1 



i 


o:'7 

1 

..V,:. 

- '■ - : ••• i 

... 


.. i ... . 

::: ' ;;; j - 

4.274 


: ... 1 


. i .. i ... 

... 


1.2(57 


1 

1 0 

1 ! ... 1 ... 



... i ... . 

' 

I 8 

... flUO 



... 1 ... 1 

••• 





WI3 

... 







... 

7iK> 

... 





j 



fl7 

... 


1 

... 


...t 



' . .. ... 

mi 

... 

2 

... ! .. ' 

... 


... 1 .. : ... 


2 ... ; ... 

128 



... 1 , ■' 



... 




84 

.11 


... j .r i 

4.. 

... 



!.! 



eou 




ft 




... 


i,ir)4 

... 


i i ;;; 

..1 


... 

::: 

... 

7 i ! * 

... 1 135 






... . . * ... 



161 



1 1 



... .' 1 ... 


... ... 

... 1 486 



j ”'i 1 



' ... 

... 

1 ... ' 

... j 1,026 

... 


. j jj ; 

' ■ j 1 





... 

1 

3 ... 1 

lii) : !!! 

... 

::: 1 

... j .. j ... 

f. 




.. ... 1 

! 10,682 


1 ^ j 
1 ^ 1 

1 8 i ... 

... 

i I 

■ 

1 

0 j '0 : 

iH 

... 


. . i . ' . 





... i ... i 

807 

■■■ 

... 

1 

... 






m\ 




... ... 1 

1.. 


J. *.• 


7 

... i 7 1 7 

... 1 816 


1 

... 1 ... ! . 

... 

... 


... 


MIH 

... 

... 1 ... 

... 1 .. j .. 

I.I 


::: i ::: 


■ . ... ' ... ! 

85 

... 

... i ... 



... 



! ... 1 7 

lew 

... 

... ' ... 

1 


... 

1 ... 

... 

... 1 ... 1 

405 




1 



1 


1 a... 1 

Mti 

... 

I’ 

.. ; ... ; ... 

... 


... 1 .. 



i 3,402 

... 

... 

i__| 


... 


... 

1 ! 

127 



! _ i 



"'..7 i ..." 

r~ 

I ... 1 ... i 

881 

... 



1 j ,,, 

tl. 


.. 


... ... 1 

2<)8 

i.i 

■I- ... 



... 

... 



... ' 

611 

••f 




ft 

... 


... 


1 ... 

200 









... 


481 

... 



1 ... 


... 


... 




1,046 

.. 




... 

... 


... 




38,378 

1 

8 4 

1 10 ^1 

... 

... 




1 

21 '6 



EUfiOPEAN TROOPS, 1870. 

• XV. 


TABLK nhowinff the TRKrALENCE of FEVERS in each MONTH, and th DISTRIBUTION of FEVERS hif STATIONS 

and PROVINCES. 



Avoragd 

! 

NrMBaK 

OR Anwiafliona into Hospital in rack Month. 


Total 

Adnilfi* 


Dj'alh* 


; Htrongth 

1 












Adniis* 

siun-rat« 

Number 

sTArio.vs. 

; for the 

1 — 


— 



■— — — 





— 


sions 

per 

or 

rate per 


. period of 







1 






of Iho 

1.000 of 

Deaths. 



ub'acrvatioD. 

i 

1 .Ian, 

i 

1 Feb. 

Mar. 

i April 

! 

.Mav. 

' 

i 

.lane. 

•tuly. 

Ang. 

Sepl. 

(let. 

Nov. 

Dec. 

Year. 

Strength. 


Strength. 

ChinRurnh Dopcit 


1 

L 


1 

1 

! 


• 

5 

1 

1 

2 

... 

u 




Troops niarphin^’, X. W. 1*. , 


70 

10 

6 








133 

70 

:iiu 


1 


Ueuruitfi atid Invnildii, N. W. P. 


1 1 

6 

27 

28 

... 


•• 

... 



1 

1 

64 


5 


BkNU.U. I'RoriiH. 

1 




! 



1 










Port Williuin 

' K7o 

IL 

18 

10 

i r 

1 

32 


67 

00 

31 

28 

10 

28 

300 

418*3 



Diim Dinri 

(III 

10 

0 


<1 

, 7 

6 

1 8 

10 

16 

11 

2:1 

23 

135 

204*6 



Itarraokpofii 

442 

2 

7 

2 

1 6 

1 6 

6 

0 

H 

17 

5 

13 

10 

](N) 

326*2 

1 


liprliuniporc (<t monUiHi 

l.i.'i 




! ^ 

0 

* A 

... 


... 


... 

... 

18 




UiKOETir PllOViNi KS. 

Liwri 

23 


26 

10 

61 

50 

81 

87 

68 

41 

55 

60 

(XN) 

805*3 

1 

•50 

IlaKareebauifh (11 innntliK) 

Ni2 

5 

10 

12 

8 

i h 

10 i 11 

37 

43 

40 


33 

319 

260*1 

4 

• 

Diiiaporo 

bk!) 

0 

30 


12 

1 18 

11 

15 

11 

11 

10 

17 

li) 

161 

1890 

3 

... 

Hfttjnrfu 

ri2t 

H 

.2 

11 

4 

18 

31 

21 

16 

28 

17 

10 

I 

167 

318*7 

3 


Chuiinr 

6k 

2 

.2 

a 

1 

: .2 

6 


2 

.2 

4 

a 

8 

,39 




Fyaibud 

707 


13 

20 

18 

30 

32 

3U 

36 

SO 

30 

30 

3 

271 

mo 

6 


Kiio Daroilly (11 nionllif.) 

(W 


1 


1 

3 

3 

J 

1 


2 

1 

... 

13 


1 


Luokiiow 

2,21<j 

‘id 

15 

.2.2 

67 

124 

7-5 

08 

1(N 

93 

01 

0.5 

36 

N34 

.S7H-5 

20 


Seftaitoro 

A32 

10 

2 

21 

20 

28 

1.5 

8 

15 

6 

7 

0 

n 

156 

203-2 



Kiitteliifhiir 

226 

1 


0 

3 

3 

1 

3 

H 

.20 

49 

43 

11 

ISO 

6637 



('nwnpiiru 

r.'itt 

H 

13 

13 

IS 

11 

12 

18 

56 

R2 

91 

38 

in 

:i83 

506 ft 

3 


AUahabad 

dbO 


5 

6 

5 

10 

7 

10 

0 

23 

37 

43 

24 

l.SO 

478 1 


.. 

TtoRiLoavi) jLiri) Mer.nt'T. 

7,1 SB 

77 

N5 

113 

166 

267 

105 

330 

200 

355 

390 

254 

138 

3,679 

3580 

30 

5-43 

Slialijfihanporo (10 nioiithii) 

.TOO 

1 

2 

5 

1 

3 

.2 

3 

4 

3 

2 



' 25 

809 



liari'illy 

bfio 

H 

lii 

20 

13 

13 

5 

8 

12 

0 

11 

10 

c 

118 

138*0 



Muradabad (t 1 montliM) 

300 

I 

2 

a 

6 

3 

3 

5 

22 

10 

10 


78 

246*1) 



Itoorkco 

:)io 

37 

io 

H 

5 

16 

17 

22 

56 

81 

50 

35 

13 

318 

1101*3 



MaTUt 

1,202 

N 

0 

17 

36 

61 

58 

50 

HO 

92 

108 

75 

21 

6.33 

480 0 

6 


Delhi 

y:jy 

27 

20 

33 

14 

10 

10 

17 

23 

•I-* 

30 

27 

K 

248 

7.1 1*6 

8 


Miitiru 

.257 

3 


6 

0 

1.2 

5 

4 

10 


31 

13 

7 

103 

28.8*6 

... 


AoRJL ANU ClSSTUAL I.NUU, 

.2,700 

75 


81 

82 


no 

110 

100 

236 

252 

160 

54 

1,551 

4101 

8 

3-16 


7H0 

20 

18 

50 

56 

72 

80 

118 

1.28 

70 

40 

20 

21 

754 

055*6 

2 


Morar 

H7.*i 

21 

17 

40 

HO 

5.5 

35 

51 

76 

100 

141 

151 

94 

864 

9S7*4 

1 


(iwalhir Ciliulci 

2H0 

3 

2 

4 

5 

11 

4 

11 

31 

21 

33 

22 

18 

Imi 

536*3 

... 


Hnepreo (7 miinthn) 

13H 

... 1 



11 

10 

22 

20 

55 

W 

31 

4 

223 

1608*7 

1 


Jhansi 

Now^rotig 

4H» I 


‘42 

6(1 

.23 

53 

41 

95 

115 

127 

113 

08 

"45 

813 

1677*7 

1 ‘"0 


, 17« 1 

a \ 

1.2 

17 

17 

32 

23 

20 

27 

18 

25 

:i 

1 

210 

1193*2 

i ] 

1 

Saugor 

016 

40 

70 

73 

72 

121 

125 

131 

15H 

100 

106 

101 

64 

1,170 

1*243*7 

\ ■( 

1 

Jubbu'pdro 

027 

111 

83 

, 121 

76 

' 112 

TO 

NO 

60 

; 73 

1 78 

1 58 

38 

: 073 

1550*2 

1 


Pu-\.uii. 

4.277 

320 

2i:i 

1 380 

;«J3 

475 


511 

: n»in 

1 675 

! 560 

4.S6 

281 

i 5,168 

! laiO'l 

1.1 

3-61 

Umbnlla 

1.2.i7 

2.5 

25 

01 

i Vi 

71 

76 

63 

! 6.1 

! 15S 

1 172 

1 23 

12 

1 787 

1 6261 

]’ 

, ___ • 

Jnlluiidur 

> (UlO 

30 

18 

, 20 

33 

40 1 

6S 

01 

116 

135 ; 

i 

1 11;} 

50 

1 827 

13;i6-2 

]> 


Pcrozeporo 

: 002 

2.J 

31 

' 38 

28 

128 1 

71 

112 

i 81 

: 40 ! 

' 60 1 

23 

6 

657 1 

1 6s:i*o 

3 

1 ■ .»* 

Mooltiiii 

700 

63 

40 

57 

. 31 

77 

77 

76 

5 

73 

' 06 i 

' 03 

83 

0 

I 775 

1 98l‘0 

3 


Dvra iemael Khan 

1 

JO 


1 

3 

13 

8 

0 

' 22 

1 

14 

1 

103 

KWil-O 

, 1 

1 

HealkoU' 

UuiriUiir 

; 007 

H 

•37 ' 

30 

41 

101 ' 

82 

70 

105 

03 1 

00 ! 

65 

32 

774 

800*1 

3 


12S 

12 

4 ' 

3 

7 

23 

20 

33 

25 

: 10 1 

14 1 

11 

10 

176 

1375'0 

3 


Port Lahore 

1 Hk 

« 

12 

6 1 

8 

12 i 

6 

2.2 

H 

11 1 

12 

0 

1 

117 i 

1302 0 

i 

1 

Meenii Mocr 

(N)5 

22H 

no 

150 

130 

13.2 

80 

95 

101 

150 

117 ; 

100 

10 ; 

1,515 1 

1707*2 


1 -■* 

Itawul Phldep 
(Jampbcllpore (7 wioiulmj 

1 1.451 

1 1.2.7 ' 

117 

\ 

lol 

138 

13.5 

37 

1.22 

1.5 

122 

n 

17.2 

16 

261 

333 

3 

:2l 

11 

103 

2.046 

88 

1P>71 

' 14 

1 !!! 

AttoL'k 

, ici 1 

iia 

« 1 

14 

"10 

10 i 

9 

12 

11 

22 

40 

73 

’{is 

29(1 

l'»20*5 

3 


Nowahim 

Pcahawur 

465 ' 

33 

.20 : 

45 

67 

107 ; 

70 

47 

51 

42 

133 

254 

14.i 

1,(136 

3136*1 

.3 


j 1,02(1 

00 

106 . 

150 

239 

630 ; 

310 

300 

454 

761 

806 

1,379 

740 

5.907 

3067-0 

L.l 


TroopH innrchinjT fPiniiiil)) 
lii'cruita and liivalidH (Puiijulij 


113 

53 1 

14 

... 

::: 1 

... 




... 

18 

3 

10 

317 

3 

... j 

... j 

1 1 
3 

1 !!’. 

Him. Station, s. 

■ iO,5H2 

Hll 

025 1 

60S 

776 

1,426 j 1,651 

1,661 

1.297 

1,821 

3,(X).S j 

2,500 

1.188 j 

15.3*7 

1450*3 

ZIZ' 

6*33 

Itarjoiding 

Uaueekhvi Itoads (0 niuntha) 

64 

i »07 

6 

6 

G 

4 

17 

« 

38 

2 

20 

3 

15 

7 

11 

2 

2 

5 

1 

1 

1 

2 

47 

106 

367.0 

■■■. I 


(’huekrata 

Dugitliaii! 

Subuthoo (1(1 roonthiii) 

Jutoah (0 inonlhM) 

DhuniiKsliii (7 moidlnO 

j 801 

"'7 

'".S 

”5 

H 

21 

16 

10 

0 

11 

6 

4 

6 

KW 

i.so-i 1 

1 1 


81.5 

BIN 

H5 

104 

1 

H 

.2 

1 ; 

6 

0 

3 

2 

1 1 

7 

41 

4 

3 

9 

14 

] 

28 

36 

1 

P 

22 

48 

3 

13 

10 

26 

1 

9 

11 

"*1 

20 

28 

145 

206 

11 

40 

177*0 1 
251-8 1 
130-4 1 

■"»! 


Chumba HiIIm (7 inoiithti) 

Mnrrco lliliH (7 iiiiiiitlis) 

40.'i 

514 

... 

... 


18 

10 

56 

79 

44 

6:1 

37, 

.21 

71 

21 1 
62 

13 

23 


... 1 

210 

382 

4(2*4 i 
702*S 

1 


Co.NVAM'srEErT Dri'Ari. 

3.402 

22 

13 

35 


m 

196 

IHS 1 

! 314 

141 

66 

26 

,S7 

1,265 

371*8 1 

4 ! 

. ”1*1 8 

Darjeeling (s oionthK) 

Njnee Tal (1* iimnlhfi) 

Laiidoiir (s moniiiH) 

KuHKowlic (1 iiiorithH) 

PalhouKir (7 montha) 

Murrev (UinouiltM) 

127 

.SHI 

aos 

511 

200 

itol 



4 

3 

47 

17 

13 

10 

7 

H 

73 

91 

.28 

40 

30 

5 

40 

16 

.21 

17 

.21 

1 

' 48 

27 
38 
12 
.23 j 

~'j 

47 i 
28 ! 
30 i 
16 1 
25 

i 

i 11 1 
1 16 
i 18 

i 7 

1 0 

2 

13 
10 

14 
10 

0 

11 

6 

8 

1 

2 

”s 

38 

,S02 

169 

1N6 

13* 

152 

22'I'6 1 
702*6 1 
764*4 1 
361*0 1 
02()*C 
316*0 ! 

“’"’VTi 

j] 



n^ois 


... 

4 

103 

235 

152 

149 

160 

01 

.... i 

63 

27 

B 

061 

4880*1 

'^3 1 

1*64* 

liKNaAT. ParHlpiXi v 

1 33,373 

1,318 

1,078 

1,300 

1.600 

1 

2,830 

2,166 

2,356 

8,930 

3,861 1 

i 

3,3BB 

3,e8>4 

1,8&3 1 

27,840 

834-5 1 

1 

- 

4-29 


* For the i^toMOu. 





XVI 


TAU^ thowmg the PBlSP’ALmCE nf APOPLEXY and SUESTHOXE in each MOSTU, and /in DlSTEmmOS »; Hr 

DISEASES ig STATIOSS and PBOYINCES. 


NTMIIKU op INTO lIuHl>ir.tL IX KACH MoXTU. 


OhinMurtih DcpAt ! 

Troops inarcInuK, N. W. I*. ... ! 

Hecruils and Itiviiliiis, W, T. ' 

Hknual I'uopku. 


Fort William 

fi7li 


Dum-Dum 

611 

... 

Mnrniekpnro 

m 

... 

lierhamporu (0 months) 

iitn 


(lANOKTIC DkoVIXOKH. 



llaznreebaiigli (1) mouths) 

Nt2 


Diiiaporo 

: Hit) 


Itenarrs 

1 62t 


fhunor 

: 6k 


Fvsiihad 

7fl7 


Huo Itareilly (11 mouths) 

do 


l.uekuuw 

2 ,21o 

... 

I'eolapore 

6 :t2 


Kuttehghur 

; 2‘j(i 


(!nwnporo 

Tad 


Allahubad 

380 


UiiiiiLcuxD Axn Mkkkvi. 

; 7,185 

.. 

Slinhjehanporc (10 luonlhs) 

.sot) 

■ 

Dnrcilly 

8 (iA 


Morttdtibiul (11 nmnliiH) 

: .3(10 


Koorkei! 

:tid 

... 

.vieiTut 

; 1,202 


Delhi 

3 .‘i0 


Muttra 

357 I 


Auua and Cextbai. hiijt. 

3,700 


Agra 

7H» 


Morar 

876 

... 

Owiilior niadil #. 

281) 


Seeprcc (7 luonihe) 

138 


.lliaiiKi 

m 


Nowgoug 

170 


Snuiror 

U18 


.lubbulporo 

027 


PpNJin. 

4,271 


Umhalla 

1.257 

1 

Jullundur 

Odd 

i 

Fen««|toro 

002 

•• 

Mooltnn 

7>H) 


Deru IkiubcI Kbaii 

H7 


Bealkoio 

' «ti7 

1 ' ! 

Dmritsur 

128 

1 . 

Fort l.ulioro 

HI 



Mnoaii Mcit ' 

UrwuI IMndoo , 

ranipbrllpurv (7 niunlhs) I 

AUook ■ I 

Nowshvra 

IVshnwiyr j 

Troops iiiiUfUiupf 

Itcvrulls and Invalids I 

Hill Statioxb. 1 

Darjeeling I 

lUneekhet Uuads (t) iiioiilhh) ' 
Clinokruta 
DiiKslinic 

BubHlhno (10 nioiitliH) 

.lutofrh (0 innntliH) 

Dliunnaalla (7 niuiitbs) 

Kangrra 

(liuinba nills (7 months) 

Murreu llllla (7 months) 


^OHVALESCKXT Dl l' 

DarjocIlaB (s months) 
NymM* Tal (« months) 
Ijindour (0 months) 
KnssowHo (h months) 
Dalhousic (7 months) 
Murreo (9 months) 


' 1 

Ffh. Mar. April, j May. 

•Iiiue. .lulv. 1 Aug. 

' 1 

\ 

Si'lil I 

1 

i 

1 

1 

.J... r 

j ‘ 



i i 

'~l 

i 

... 1 

!.! I 1 i *2 

:''Eh-- 


1 ! 2 


::: | “2 ’i 

i ■■ 1 

... • ' , 

3 ‘ : 1 

...' ' i ... 

'l i 

1 

, i 

1 a 1 3 

; . . ...^ ... ... 

■■'J - I ■■ 

... 1 :. I 

... 1 

, 

:! 


1 ::: : 

2 

I ... : 1 3 1 fi 

I) ; ... ! I 1 3 i 

1 1 

... 1 ... i ... 

... 1 ... ! ... 

“. 1 • 1 ' ... s 

... 1 1 . . 

... ! 

' 

1 ' 

1 '*! ! - ' "! • ...* 

1 

,...!, 

... 

j .. i ... i . 1 1 

. 2 

l : 

[:■:! 



1 ... 1 ... ... 1 

::: i ■■■! ; 

... ! 

! : , 1 : -2 

iLL.,.Ji3' 

‘■'i! j i 

:;;;e!e 

... 1 

... 

i .. .. 1 . 1 « 

'' 3 . 1 r 

"T 

1' E "I e‘ 

1 . 

1 ' 3 

7' ... 


1 ••• 

... ’ll ’3 , 

::: e: i ;;; i 

; 1, . 


1 1 * ... 1 

.3: ii 

;• 

1 1 

• ;;; 

*” 2 ' ’”2 ' ! ' 

• • i 

! ”! 1 2 ' 

1 1 

.3 ; 3 ■ 2 ' ... ! 

•V ; I ! •; 1 

L..‘ - i__' _.i 

U' Is '“ii ] 


Total Admia* 

Aflniis* slon-r«(e Mumbef * 

on he l.<HS)of Deaths. J:.,"';', 

VL-ar. iStruuLfth. |htii»Klh. 



..‘i 1 

1 ; 

1 

, 1 ... 

0 30 

1 : -50 


H ' 

1 i ... 

3 i 

! .. 

' , 

... 


i ■ . . 

::: 

1 

- 

::: 

•. 

' ‘ 1 !’.i 

10 ■ 

EEE ! E.E 

2 ^ 

... 1 . . 

’l 


1 ^ ... 
•■ 3 ’ 

1 1 iii 

" 

. j 25 : 3'6 

N i HI 

... 

... 

EE .EE 

EE ;■ 

•> 

2 . . 



•> 

^ , 

2 



-i ■ 11 

1 lOS 

i ”‘i 

1 - 


■■■•3 EEE 

1 

”2 iii 

... 

■ 


1 

1 i 

1 1 ... 

1! 

i .ii 



1 ' 

3 


1 

■ 

It 3 3 

7 rot 

1 1 


3 , 

.3 



4 

2 

j 

... 

in 

8 

! "■ 


2 1 

2 



1 ■ 

0 

J 

1 



" 3 '.'i 

2 .ii 

••• 

... 

3 

1 



■■■ 4 ■■ EE 


j ... 

... 

i 

. i ii’ 

Ji 

1 

' ‘ 1 - 

•ill 10 ' 

‘M 'JOi 

... 

- 

' 

. 1 '•* 1 

... I ... j 

"■ 1 :: 

:e ' 


ItRXUAI. PurSTDRNi V 


1 : 1 , 1 ' M I is 21 


• The (treat minority of the caaes entered in this Tabic m '*ftsc« of Wcat Apoplexy, reprownted by tho admissions of the hot months. Hut as It has been found 
mpossihlecorrecUv to separate eases of other varieties nf Apoplexy, eases of Sanjruimsms Apoplexy ami (lonifCsMve A|Hiple<y from Fever, Aleoholij poisoulujf Ac., 
,re Also included. The few cases entered in the cold mouths may be geuerally regarded ai eases of Congestive or dangoincMUs and not of Uoat Apoplexy. 



EUROPEAN TROOPS, 1870. 

XVII. 

TAJiL^ ihowing in detail the CAirSKS of DEATH and INVALIDIHG. 


TOTAL LOSS OF THK AUMY OK THK BEXOAL FUKSIDKNCY BY DEATHS AND INVALIDIN(J. ‘*',124. TEU 1,()0(» OF AVEB^OE STRENGTH, 7» W. 

LiiHN dF Tltu AuMV UY iKVAMDtlia, 1,B03. 


f.ON!) OF TUR Aumv iiy Dkatu, 731, 


TAirflES OK DEATH. 


CboJcru 

Bmattfinx 

Intermit tent FoverK 

Bemlttent and Contiunnl Kevei> 

Kr,riiipi*lai 

]>i|ihthfrla 

Pririnia (followini; AhHoem) 
ll)rdronhobia 
Secondary Hyphilia 

cWnofSknll 
Cancer of Lower Jaw 
of StoniHch 
of Alidiiuiinal ViNcrrii 
of Krct fltid Head 
Phthiaia Pulmoualia 
Anupinla 
IMenirifrUia 
Myolitia 
Epilepaj 
TetoiiuM 

Dellrintn TremciiM 
Riicepballtiti 
Apojifeay and Sunutroke 
Honiiplef^ia 

„ tuniour of Dura mat er 
Pericarditia 

Heart J)iaclllK^ Valvular 
„ Hypertrophy 

M Fatty Heart 

Aortic AneurUm 
RuiHurc of Aorta 

M of Internal Ju^lar Vein 
lirunebltit 
Aathnia 
WfiufiBy 
Pncunmnla 
UaatrltU 
EnUuitia 
llcua 

i’eritonitla 
Pelvlv AbMccHH 
Dyaentery 
Hepatltla 
tlirrbofcla t»f IAtw 
S pleen DiKonw 

Diaoaae of Su]ira*mm1 CapsuIcH 
Nephria 

Strioture, followed by KatravoMliori 
AbiM!«a« ofThiRli 
„ of Walla (d'l^ieet 
General Debility ,iid AtMpliy 
Accident 

„ Death after Thl|rh Amputaliun 
Drowiiinfr 

Died from Drinkinfi; 

Rapture of Spleen 
Struuk by LiKblnintr 
Suicide 

Cauae not aacertained 


IMU. UlWoutof Vte' 

! ItoplW. ! 


I 


Ratio per 1,(100 for (teotba I'rmii eauacH not 
Bpecially calculated 


21 

n 

3 

Nil 

2 

1 

2 

•I 

Ti 

\ 


Ait 

i 

I 


it 

.1 

.It 


3 

20 

7 

i 

17 

I 

I 

0 

1 

1 

Ft 

3 


Kil 

lit 

a 

2 

1 

J.t 

I 

1 

.'t 


(WO* 


n t 


it I 


Oh 


J'47 


lAO 


2 07 
371 


ih;! 


I 


873 

21'«0 


(’AUSES OK INVALIDING. 


Intffrmittent Ketcra 
Remittent and Continned Forcre 
GanKi'cm* (Loaa of Toea) 

Rheuniatiam 
Secondary Sypbllia 
(.’anecr of Toiitrue 
„ of Scrotum 
PlilhlRiN Pulmunalia 
fiorofnla 

llip-Jolnt Diacaac 
Fwiaa AbaitcMi 
Auannia 
(icnoral Dropay 
Gout 
Goitre 
Scurvy 
kbieephalltl'* 

Miminirilla 

Myelitia 

SuiiHtrokc atid Apoplexy 
Paralyaii 

Heoiiplrfria , <i 
„ I'liraftletria 2 

.. General Muaeidnr 3 

„ liiMmI 1 

Character not ataied 3 

Epflepay 

Mania 

Melancholia 

Dementia 

NoURllKitt 

(ipbtlialinia 

Defective Vialon 

Gtitia 

Deatbeas 

Periearditia 

Heart DiHcttBc 

„ Valvular 37 ... 

,, Hypertrophy 4s 

Atienriam 

„ Thoracic Aorta 2 ... 

„ Abdominal Aorta 3 

„ Innoininatc Artery 1 . 

„ Temporal Artery (Dilat at Ion) 1 .. 

Palpitation 
Vaiix 
Pblehitia 
LaryuKltia 
Aphonia 
Bronehitia 
Aithma 
Plcuriay 
Pneumonia 
Dya|>epaia 
Dvaentery 
Dtorrhma 
lleiNititia 
Spleen Diaease 
Aaelica 
Hrmorrhoida 
Flatula in Ann 
Htriotiire of Rwlimi 
Hernia 
Nephria 
Eimreiii 
Dlahelca 

Stricture of Urethr.'i 
Varicocele 
llydrocolo 
Orchitia 

Nenraitfia Teatia 

Perloatitia 

Gar lea of Riba 

Svnovitia 

Moaoular Atrophy 

Goniraction of Jointa 

Abtceia 

Ulcer 

Skin Diaeaaea 
General Debility 
I^jurica, Fracture 
„ Sprain 

„ Injury of Head 

„ Amputation of Arm 

„ „ ofFinjrera 

„ Onnehot Wound of Hand 

„ Inciaed Wound of Arm 

„ Coutneiou 

Ratio per 1,(H10 for Invalidln^r iVom cauaea 
not apecially oaloulated 


Invalided 
fur (JhaiiKo 
of Climate. 


133 

7 


Hi 



21 i 

i Soft 

H4 

1 

14 

S'lH 

1 

... 


8:1 

37 

372 

3 

3 

1 1 


1 

it3 

- « i 

1 


33 

2 

1 

1 

1 

2tt 

2 

u 

t 

II 

Htt 

13 

2;>i 

2H 

1 

4 

2 

1 

3 
U 
1 
1 
8 
1 
1 
1 
1 
2 
1 
7 
1 

4 
.3 

J(‘ 

2 

213 

3 

2 

3 


Invalided 

|ehar|re from 
the Service. | 


1,123 


1 !l 


2 iJ 

I ) 

4 1 1 


•23 


347 


1 I 


' I 


« i 

« I 

’ “ i 
1,1 
’ 2 I 

I I 

27 ^ 


4 I} 


J i [ 2-M 

n I N'OH 

1 ! -uo 


270 


•w 




•80 


62'COf 


• For Deaths of Mon of Rogimohti of the Beugal Army In other Preiidenelea, Ac., ice Saotion 7 of Table XIX. 
t Cakttlated aRer eiiOudiUK the ilreugth of the 88th and lOBrd BcgimentR, which took home their Invalids, 
t Inrlndlng Aniemia, 




EUROPEAN TROOPS, 1870. 

XVIII. 


STATEMENT showing th GAIN and LOSS of the REOTMENTS of tka ARMY of BENGAL in 8TRENOT1I during ike YEAR 


Strength at the beginning of the Year. 


At Head Quarters and on Detachment at the bej^nning of 1870 ... 

Kecmits from England in India on inarch to join 
On SIttff employment 
In Military and other Prisons ... 

Elsewhere, sick in other Hospitals and men remaining at ConvaleBcu^nt Depots 


Total Strength in India at the beginning of 1870 


Additions during t^e Year. 

Transfers received from other Regiments ... 

Transferred from Regiments leaving India by ( From Rengal Pi-esidency, 
volunteering ... ... ... (From other Presidencies , 

New Soldiers 


volunteering 

Rccraitodinln.li» 

( I ime-expin'd men 

Received from England, luided after let { ilvllll" re(»verod 

Deserters rejoined ... 


! recovered 


Total Additions of the Year 


Loss during the Year. 


Transfers given to other Regiments 
Time-expired men who have left the servieo 
^ Men who have purchased their discharge .. 
) Men discharged otherwise 

Invalided 

j Dismissed hy senionce of Court Martial 
' Deserted 

Died at Head Quarters and on Detachment 
Died absent from the Regiment 


i For dischai^i 
For change o 


ihange of climate 


{ At Convalescent Depute 
In other Ilospitals 


Total Loss of the Year 


Hftpiwrs I 
and I 
Miners, 


Strength remaining towards the close of 1870 


2 488 


2 7112 

2 
1 


4 1,235 


Cavalry. 

lufaiitry. 

2,02:) 

24.071 

33 

32 

0 

34 

3 

KM 

10 

506 

2,0S1 

24,871 

14 

136 

05 

471 

1 

480 

2 

45 

... 

2 

288 

2,0fi8 

31 

180 

, 2 

12 

413 

3,380 

18 

551 

02 

075 

4 

20 


8 

13 

200 

118 

U81 

1 

50 

4 

4!) 

31 

m 


35 

’ 3l 

1 

1 

23 

1 

2.) 1 

3,110 


45 0.012 2,240 I 25,147 


Army of llie 
Ik'D^rul 
Preiiideiicy. 


ABSTRACT. 


Remained at the beginning of 1870 
Added during 1870 ... ... 


Deduct Loss during 1870 ... 
Remain towanls the close of 1870 


33,444 


EUROPEAN 

X 

ABSTRACT of tie RETURNS thowinff the ADMISSIONS, . 

Thti Ttblo rooit not bo regarded ae exhibiting with aeonraoj the rolMion of Sicknoae and Mortality to the localltlei indicated, aince the lUtfrimental Bdtom 

and others which hare i^nt a few weeks only of 1870 








I.- 

REGIMENTS of 



Tiab 01 

AftiinrxL 



2 


i null 


BEGIMUNTS & UATTERTEB. k STATION of 1870. 

In 

India. 

In the 
Boiigol 
Presi- 
deucy. 

Date of Arrival from Rtalion prefioualy 
occupied. 

Average 
Strength 
daring . 
1870. 

ri ‘l| 

<. . '? 

f ■" 

s 


By 

lin iilid 

■iig. 

1 

2«lllth llugiment, Fort William ... 

1803 

1660 

December 1800, from Madras Prosldency 

871 


iTh 

31 il 

2 

XXII Brig., 8 Battery, B. Art., Fort William 

... 


November 18fts, from Lucknow 

66 : 

.j 

l.V).-, 

1.7 1.7 

8 

9Rth Kegimnit, l)am*Dam and Itarrackpore* 

18(10 

1800 

( 20tli February i860, from Koinbay Pre- ) 
( aidcncy ... ... ) 

872 

1 

IM-J 

11 .Ti 

17-02 

i 

XVI Brig., A. Battery, B. Art., Barrockpors 

... 

... 

January IHfW, from Haxaroebaugh ... 

144 


27 7'< 

3(*i3 

5 

XVI Brig., B. Uttltory, B. Art., llarrackporo 



January 1870, from Mocrut ... 

163 


:v.t 22 

32 




BStttMMKTa Of BjtKOAt. PBOfSI 

2,106 

1)12,1 

17. -.7 

37 t»f> 

■ s.-niioimNTs OP sniun, 

1 

lu7fh Begiment, Uoxareebaugh ... 

... 

... 

• 

January 186U, from Allahabad 

887 

1 

]-(»l 

2.71*3 

2 

prd Battalion Rifle Brigade, Dinniairc (Dctaolinicuf 
t of OumcnalChunnt). (lOiuouths) ... 

} 18fj7 

18.57 

( January 1860, from Seetspore and Mo* { 

( radabuU ... ... ... I 

602 

l'i77 .( 

37 11 

*17 :i3 

8 

Vlll B. ig., B. Battery, B. Art., Dlnaporo ... 

1800 

1800 

December 1860, from Lucknow 

118 

I,‘ii7‘t' 


^7 11 

1 

2<00tli itegimont, Wing, Benares 

1887 

1867 

January 1860, from Fort William 

372 

13. i7'.’ 

).') w 

f.7'2'* 

6 

V. Brig., A. Battery, B. H. Art., Benares ... , ... 


... 

Deeomber 1 860, from Vmlsilla 

130 

ISl«2 

22(16 

Wi'lS 

(t 

ZOlh Regiment, Fyzabad 

1 

]80.i 

1868 

Jonnary 1870, from Fort William 

623 

llfth' 

:«» 3k 

tfl'17 

7 

Vlll Brig., E. Battery, R. Art., Fyzaltad ... 

1800 

1868 

April IHOH, from England 

143 

1112 

?'l !H ' 

7(; >(1' 

8 

21st Hussars, Lucknow 

i 



Deesmbsr 1809, from Umballa 

410 

Istil’l 

n;b. 


J> 

1 

M7lh Regiment, Lucknow (11 montha) ... 

1870 

1870 

Februaiy 1870, from England 

784 ' 


3.V71 : 

lo'jn 

10 

OZiid Regiment, Lucknow 

IWW 

1800 

24tli February 1860, from England 

820 ; 


23-17 i 

1 

1Uh3 

11 

F. Brig., r. Battery, R. H. Art., Lucknow ... 

... 

... 

December 1800, from Mornr ... ... 

130 ' 

i 

22y.i<i 

7 10 ! 

{*3T»3 

12 

i 

Vlll Brig., C. Battery, R. Art., Lucknow ... 

1800 

- 

1866 : Fehruary 1670, from Morar ... 

! 

1 

163 1 


10 01 1 

1*1 .w 

1 

13 

XXIV Brig., 3 Battery, R. Art., Lucknow 


1 

January 1800, from Morar ... 

01 i 

.'>57' t 



ij 

f 




1 




i 

2>fl()lh Ret^ment, Head Quarters, Seetspore 

1807 

1867 1 

January 1860, from Fort William 

406 : 

IN»‘2 


3br.l 


* Daring the first six nionths of 1870, this Begiment famished a detachment of men to Iterhampore. This detachment was withdrawn at the end of Jane, and 
nu Kuruiican detachment has since occupied this Btatiou. The Darrackimre detochment, originally of 100 men, was in July iucreaied to aoo men, 





mOOPS, 1870. 

.X 


’)EdrHS. and INVAITDINO of tad nEaiMENT for He YEAlt. 

I dNlffncd to Inflndi* all pimcn of dliOHito In moD borno on tbe Bogimuntal ItoUn, wheth<^r ftbicni or prAsont with Iho Re)flni<*nt. Newly Arrived lIciritncnlB 
1 ludiA Are not iuuluded iu Table. 


JiSNQAL PROPKR. 

ClDIM Of AOMIMIOVA ITTO llOIMTAL, OV Dl4TU8 IV AND OUT OT IluAVITAL, AVI) UV TM IVVALIOIV^ OV InTO. 

I I . Ill li ii I: I I I kI 's :l I.' I I ig I M i I I lil Is I i 

<9 . a 


Total AdmiRiiouN 
and loHA of the Year 
br Di'atb and 
Invalidiuir. 


i i 


5 * 3 (H 1*1 S . - 2 S 

2 1 §!5 S 


e ll s ^ S £ I I 


fc o 1 :='** 3 ;= »c 

a a: & I <7 0. 

( 1 , W P O 


(‘Admlssione ],13H 8 

1 < iK'Hlli-s . . Ill 'J 

(.liMilli'liii/ . 

( AdmieHioQR 60 ... 

I>culllh .. I 

iiiviilitliiitr .. l 

( AdniiRAionR 001 

. Hi 

lliiijllilill^'' . il 

(Admimioni l.'id ... 

4 S IKmiIIiS ... L 


rAdmlBAions 107 ... 1 27 12 0 34 I 0 

d \ In-utliN <i 1 .. I j 

I luralidiiur , r. . 


270 20 161 10 1 1 13 S ... i! 3 3 ; 17 l ' 24 ... | IW 32 US , 0 | 08 ! 0 I 26 76 . 48 


I ... 1 I » - 1 


81 36 201 19 1 ... 3.3 6 ... 3 9 I 4 26 Mi 43 4 ' 01 3 li .*,0 1 6 67 4 


21 2 7 H 7 ... ... 11 1 ... 3 ... 1 3 fl 1 U 8 111 , , 


2 ... 3 1 2 ... 1 1 3 I 12 ; 12 17 I ... I 9 .. 1 4 j 11 , 


('AdtniRNionA 2/490 3 1 2.33 383 84 j3H0 i 61 2 1 41) lU 6 !i 17 7 

K lU'iillis lir .' 1 . .1 I 1 12 2 


( "! j .Mil 


BEN ARKS, OUJ)K,and CAWEPOliK. 

I (’AdmiHHiotie 872 I 20 I ... ! ’10 |220 I 20 I] 20 | 23 I ... I 3 


64 12 7 37 4 1 I 

I 


86 60 13 m 7 

.1 

J 1 2 

21 20 20 64 4 


I • 

• • i 



•16 i n rn 0 16 H 1)1 161 11 170 

■J M M " ,:i , , 


(AdmiRiiotiB 

V Mr illix 

872 

111 

2 :i 

( AdralwionB 

664 

:iii 

( Itivalidiuif. . 

6-1 

i' AdmiHBioiiB 

.J Hi'allih 

235 


( Invaliding'.., 

IH 

( AdmiailonB 

505 

•< Dcutlni 


( hivalidinir . 

26 

( AdmiMNloni 

247 

.j iVatlis 
( liivididim;... 

;< 

9 


3 ... 1 ... 

I 

I I 


3 ! 16 1 I 24 I ... Hi 13 41 ) 


I ( AdiniMHiuliB 058 

6 < J»c*iI 1 j .4 ... 2 » 

( InvnliillnK... 3s 

{ AdmiBBioDB 202 

))ni)bs 

Iiivulidiii/?... 11 

f AdmlBBloiiB 819 

Drailiii .. i> 

liivalnlliip:... ‘i‘< 

( AdmlBBiona 902 

IValli.N .. 2^1 

Invaliiliui' .. s 

{ AdmlAAloui 778 

Di-aih'-^ ... J!i 

liiviiliilini!... 22 

rAdmiflBioni 310 

11 .J Ui-uliis ... 1 

CdivaliiliMiT... 1-i 

( AdiiAiiAlons 287 

12 ■{ Doitt ita . . .1 

( Invnlidiiiir... 14 

{ AdmieBiona 34 
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1 XVt Brig., D. llaitory, R. Art., Allahabad 
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INCO 

1666 

NovemW 1887, from Beetapore 

... 

M0 

iiir.ii i 

.■U' 

M 

6 

103rd Ihtgiment, Read Quartcra, Kourkro ... 

... 

... 

December 1860, from Murar ... 

... 

301 

i.si 1 

1 ! 

i 

0 
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. l)tte of Arrlnl firom Station pretlouil; 

BEQIHEMT8 A HATTEHIES, A STATION 0» WTO. BoifJiS ocfupiod, 

iD^a. 

danoy. 


1 88th Regiment, Agra (10 monthe) 

2 XIX llrig., F. Baiteij, B. Art., Agra 

8 XXir Brig., 7 IlattoiT, »• Art., Agra 

4 Mltb Regiment, Morar (Detachment of ISO men at 
liwallot FortreiB) 

6 P. Brig., B. Battery, B. H. Art., Morar 
4 XYI Brig, C. Battery, B. Art, Morar 

7 XXV Brig., 8 Battery, B. Art., Morar 

8 XXIV Brig., 2 Battery, B. Art., Gwalior Fortieea ... 

0 2-lat Regiment, Jhanal* 

10 XIX Brig, A. Battery, B. Art., Jhanal 

11 MOth Regiment, Bangor 

12 XVI Brig., B. Battery, R. Art., Haugor 

18 XXII Brig., 6 Battery, B. Art, Sangor 

14 2-12th Reg ment, Jiibbulporo (Detachment of WO men 
atNowfomrl 

W XVI Brig., a. Batteiy, B. Art., Jubbulpore 
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^ 1 Low I‘KK l,0CtO 


<1 a 

Armige . tti 

Strength « 

during 2;,^ «„ By 

WTO. ? ? l»''»ll'i 
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' S I 

•s I 
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March 1870, from Mowabera 

662i 

137V2 [ 


January 1870, Rum Mcean Maer 
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27iH)*i> j 

7.U 

April 1886, from Daijeeling 

70‘ 
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20) f3 , 

Mi 

Korember 1800, from Pyaabad 

882 

J7^.V2 ' 

2VII/» 

January 1870, ftom Sealkote 
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iKlIiJ , 


March 1670, from Barrackpore 
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1 

:)iv7n 

December m from Fort William ... 

74 

awii 1 

i 

! 

February 1800, from Meean Meer 
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lOl.'W. 

! 

January 1870, from Nneaeerabad ... 
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January I860, from Feroaepora 
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i 
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i9'7l^ 1 
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Juinary 1870, from Kawnlpindee 
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2ln.Vl> ' 

ii-04» i 

January 1867, from Allahabad 
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)»ntl''P 1 
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v>i r,7 j 

1 

January 1800, from Meean Meer 

07 

1 

li’ua I 

December 1867, from fieetapore 
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211. VO ' 

.'W'hr i 
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January 1807, from HaHiuebaugh 
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212110 1 

m? j 
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liniiniirii or Aoia awn CiRTsaa Innu 


• A woiblng party of 220 men waa Buniehed Iw the 2«l»t Regiment, and was employed ftom April to December i 
I atatloned at Seepree from April to the middle of Morember. 


A9T1 IWIb'H I 22'W j 
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1 ) the Raneokhet roada. A dotachmtnt of 140 
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REOIM£NTS A BATTERIKS, A felATION of 1870. 

In 

India. 

Sill 

Date of Arrival from Station previouily 
ocL'iipied. 

Aferaw 

Strength 

during 

1870. 

1 

si 

rtiM 

V o 

I- 

By 

Dpttflis 

Ii> 

liiviijjil 

ing 

1 

20th IlufiaarM, VmbaUa 

... 

... 

March 1870, from Campbellpore 

... 

428 i 

j 

1.3.11 1 

Ut W 

♦v, 7»; 

2 

lOMh Regiment. Uinballa 

... 


April 1868, from Meooti Meer 

... 

878 ' 

i 

1666 i 

It fit 

3,. a, 

a 

C. Brig., F. Baltery, B. 11. Art.. Umballa 

... 

... 

February 1870, from Bonarea 


130 

VM (, 

'JJ .'.s 

n i‘\ 

4 

F. Brig,. E Rattory. B. H. Art., Umballa 

... 


April 1868, from Peshawar 


137 


uoo 


fi 

( Wtid llegimLMit, JttUnndur* (l)olaehtnent of W tnen') 

J at Vinriteur for Dip year, and of 109 men at ^ 
(. IMiuriiiMalhi from April to October,) .3 

1H08 

1868 

March 1868, from England 

... 

844 ' 



Mfrt 

(i 

XIX Brig.. G. Battery, B. Art., tTullundur 

... 

... 

January 18(W, from Peahawiyr 


142 

ir/vr, 

21 13 


7 

30th Beglment, Ferozepore 

1869 

1869 

Kovem1>er 1809, from England 


831 

1 

:|l .-!> 

iMi;i 

8 

XXII Brig., B. Battery, B. Art., Ferozeporo 

... 

... 

January 1808, from Jliansi 

... 

147 


j;«oi 

rtM 

» 

X Xll Brig., 6 Battery, B. Art., Ferozepore 

"t 

t 

Januaiy 1870, from Meean Meer 

... 

73 


\:\ 

H2 i ■* 

10 

flOOth Beglment, MoolUwi* (Ih'liu'htncul of 08 men 1 

1 at Dera lemaei Khan.) S 

... 

1867 

1 

DaccmlH^r 1807, from Bombay Pmldooey 

819 


26 

I!'.! 27 

11 

XIX Brig., C. Batteiy, B. Art., Mooltan 

... 

... 

January 1870, from Meerut 


l«i 

< 

1 m :• 

i;<mi 

lUtui 

la 

XXV Brig.. 2 Battery, U. Art ., Mooltan 

... 

... 

Uooember 1809, from Delhi 


71 

1980-'.) 

Jiiiy 

i 1 ;>>* 

IS 

6th Luncora, Scalkote 

1864 

1864 

February 1870, from Laoknow 


402 

WI9 7 

23 HI , 

Mi:: 

M 

fiSth Ucglmeiit, Sealkote* 

1966 

1866 

February 1870, from Allahabad 


621 

1 

191:9 

29 m 

■ 

16 

A. Brig., E. Battery, B. 11. Art., Scalkote ® ... 

1866 

1866 

February 1870, from Peshawur 
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u-ri 


10 

XXII Brig., 4 Battery, B. Art., Umritaur 

... 


January 1870, from Peshawar 


66 

1 

L'lOf. i 

l!> t.'. 

V. I.< 

17 

(86tli Bogimeni, Meean Meer,* (I)etaohmeut of 66) 

( men at Fort Lahore). J 

1868 

1868 

April 1808, from England 


866 

9 

2<l W)' 


18 

F. Brig., F. Battery, R. H. Art., Meean Meer 



March 1888, from Peshawur 


140 


: 11 

Ts 

19 

Vm Brig., H. Baiteiy, B. Art., Meean Meer 

]86tf 

1868 

January 1870, from Agra 


146 


29'c;y 

Or. :iV 

20 

XXIV Brig., 6 Battery, U. Art., Meean Meer 

... 


April 1809, from Morar 

... 

71 

J.Wl *l 

tt'OH 

42 2.'. 

21 

l<6th Regiment, Bawnlpindeet 

1868 

1868 

March 1868, from England 

... 

847 

i*i91 !• 

21 2'- 

*- 21 

22 

86th Beglment, Bawulplndert 

1864 

1804 

hlovember 1869, from Peshawur 


712 

1 

2:iH 

ij:i7f 

23 

A. Brig., B. Battery, B. H. Art., Uawnlpindee 

1866 

1866 

February 1870, from Peshawur 


130 

•j07lVl* 


;iH a 

21 

XIX Brig., E Battery, B. Art., Rawalpindi f 

... 

... 

April 1868, from Peshawar 


141 

S9f.7 4 

Mlw 

til t.;. 


« n * '^11*“®’’!;?!"’^*" furnlilKsd worklnjp vartit's, which were employed in the Chmnba Hllla from April to the M week of Nofwnber. The etrenprtlis were m 
folloWH U2itU, \b \ : Kioth, inii ; 5»th. IWi ; and H«h, 124 men, i 

set’ IWth*^S!5 ^wld 1541^*100^* ^^*'**' Nowiheri, lent working purtici to the Mnrroc Ililh from Vay to October, The miitlmum itrongtliN ^ere-^h, 




JT/T,— (continued). 


tho PUNJAB, 


ToUl Adtniffflioiii 
ftiKlLoMRofeilie Year 
hj Deatbn and 
Invaliding. 


I Adiulaalona 674 

■{ . . ; 
Unviilidiii)^ 2!> 

(AdmlMioni 1,S76 


( Admivaiona 189 


( Admiaaiona 182 

... 2 

( Adralsblons 1,844 
j . . Jl 

t litviili'liu;* 


( Adralsblons 1,844 

■j . . Jl 

f Admiaaiuna 181 

UritliK ... ;i 

luvalidiiiL' 1 1 

{ Admiaaiona 1,122 

lUMJliM ... 2<! 

{ Admiaaiona 310 
liiMilidinir IJ 

( Admiaaiona 106 


( Admiaaiona 1,563 

j I'l-adiK ... 22 

\ Invdruiiujf f*l 

(Admiaaiona 2lo 


I Admlaaloni 
tiivaliiliu^ 

I Adiniaaiotti 

IJimMik 


I Admiaaiona 141 
IhMdlK ... J 

l)i\ali(linK’ 1 

( Admiaaiona 448 


{ Admiaaiona 1,191 
IJcatUn ... i.i 
linalidiiig 20 

f Admiwiona 300 

Di'iiiha ... 2 

liivnlidiuK’ 11 

(Admiaaiona 174 
10 J Dcatim ... ;s 

Unvuliiiiii^ 3 

(Admiaaiona 3,696 

17 ] l>i'nlliN ... 2:1 

Vltivit4i<liii^ 21 

{ Admiaaiona 247 

Dontlm ... J 

liuididiiu; 11 

( Admiaaiona 237 

Dfiith-. ... :i 

IrivnlMiiitr in 

(Admiaaiona 118 
20 jlh'ulliH ... 1 

(luvaiuluiK 3 

(Admiaaioim 1,433 

21 i Dt'flJhH ... IH 

( hividjiliiiiT 

(Admiaaiona 1,027 

23 *< DoaYlis ... 17 

UiivnUdlui' Hi 

{ Admiaaiona 8 n7 

ix'iitlii d 

! oval, dill j. (> 


’ Admiaaiona 417 

, Itis'ulidm,’ Jl 


Caiibbs or ADMiaaiovH into HobfitaI., of 1>«athb ih aito ouf ov HoapiTAn, akd or thb ljrvAt.iDiiru or i87n. 

TiMi Mil isij . “’ll 

^ ilsilil f |8i»l I S''? 

I -iiwJ i 1 §!t ^ M 111.-5,: , V Li iiMi 

I ilH t I Ii5 silt I I jl| I- Li: ilefil * 

I rfii II II 1 1 liifil i il .1 llii 1 1 1 PI r I 


118 126 I 33 I 34 i 8 I 1 


620 jlOO 78 142 I 30 


29 27 0 16 7 


38 8 10 18 


000 00 103 122 I 13 2 
22 32 0 i 20 I 2 ... 


M 44 s II 128 ! i2 4 


JH 22 81 6 ' ... 


... 10 I 4 1 i 0 j 2 ] 4 i 4 I 6 I 43 ! 1 I 6 I 27 i 0 

.. - 1 1 . ... I .. I I I ... I ... I .. i ] 


1 8 11 1 2 . 12 I 1 I .32 4 (t.3 6 i 21 4(1 : 21 

». S 5 1 l . I . ... 2 I 

I ! I 

... 6 1 4 { 1 • 2 1 H ... 6 6 22 

» ... i.‘. ;. ! - 1 ■ i . ' .; : 1 i I 1 


74 I 10 4 I 2 < 20 ; 7 ! 13 2 | (17 | H j 12 


11 1 j 3 ; 1 4 1 ^ j ^ I •'* ^ 

1 10 6 ... ... 12 28 8 62 2 I 26 ; 47 8 


26 ... 12 23 64 


8 .32 ; 1 i 11 ! 07 ' 01 


7 , ... I ... 8 20 ' 


1 8 * Nm L M " 


1 « h ; 2 


727 12(» 53 |HW io 6 J ! .31 16 i 1 ! 10 ^ ' 1 17^ 9 66 12 1 61 42 28 

6 .. -. - .-13 , ... : I I 3 2.. 3 

j . . 1 1 ! . t! j 13 ., 1 ... J 

64 27 6 | 8 ... 1 a 4 4 i| 4 7 ... 14 2 2 2 22 


01 8 2 i 11 ! 1 ... 


1 . . j 6 : 1 1 1 6 


26 167 15 I 38 4 ... 2 18 0 1 | 1 i ! 3 13 5 U 8 13 7 8 

1 l ! j • “ 3 .. i - 1 ! 3 ... J 2 

472 40 30 172 ^18 1 ... IS S 3 7 6 j 1 ^<2 ... 38 3 20 08 i 40 


88 113 a I 11 5 1 ... 


1,640 110 84 ;226 24 I 4 


lUH 16 9 7 8 


J ... 1 !!! 1 

3 ... 2 ... 


... in 81 on 

i 

2 4 n 19 . 

1 !!! .. 


...I 2 I 16 ’ 20 


7 3 ; 87 49 


8 1... 2 I 6118 


1 * 2 1 ... 8 8 

1 

I .. 

1 20 2 12 30 29 


2 I 30 I 6 22 I 04 i 49 


1 1 I 3 i 16 ' 10 I 3 4 I ... 8 HO 


722 201 33 11^ 4 

10 I 


706 378 41 ; 60 30 J 



4 ... I 1 1 ... 2 1 4 3 ... j a I 7 I 3 ^ 

16 11 * 0 u 6 11 10 (w I in 6 -^ 101 ; 20 

:( 2 - J . 1 I j . ■ 

2 ;i ... J 2 J L' . I ., I 


1 ! 1 


! 

15 0 0 j . 


10 43 I 1 I 14 1103 1 


6 I . 5 21 I 16 i . 

. i ., .. . i I . 


I 10 2 I 2 , 20 1 8 I 6 I 1 I 2 i 17 22 I 


7 * 1 

1 2 ... j 


8 25 ^ "'4 I 2 ! 10 ! 48 ! 27 


! 12 I 11 2 « 1 S 11 2 71 i 12 7 M ' 35 

I I 1 1 I I . . 


221 30 10 I 10 8 I ... 1 3 

_ j j ' .. 

240 4 II I 12 6 I 1 ... 7 


2 1 ... 1 4 8 

.. 1 .- I .- 1 


1 I 18 1 i 12 ; .IS ! 60 

-I 1 I ■• ! .. i 


17 j 36 3 0 SO 81 . 

•> I 'V 


3 1 21 ; 4 , 3 6 10 3 1 10 1 ... I 0 10 


4 2 I 1 1 1 17 I 1 ; 5 23 ! 22 

-i:. ■ ! ! i ,1.. i I 


16 : 4 6 6 I 17 


Injarics and Accidents. 




TdBLlIt 


mmm 



• 



SEOIUSSTS e’ 1 



Yaia or Abiitai. 


• 

c 

I.OHS VEU 1.''"“ 






Avenge 

V J 




UEQlHENTt A BATTfiltIKS. & STATION or ISTO. 

• 

In 

Indio. 

In the 
Bengal 
Prosi- 
denoy. 

Date of Arrival from Station pravlonily 
occupied. 

Strength 

during 

1870. 

F », 

I'" 

1 

< 

• 

»,v 

licatliM. 

•'r 

ujc. 

26 

J XIX Itrigado, It. Battery. R. Art, Campbellporc, (at 1 
j i'whttwur from .lununry to Aprii) ... ... i 

... 

... 

May 1870, from Peahowur ... 

147 


27 21 

.M 12 

2(1 

XXIV Brigade. 0 Battery, It. Art, Attook 

... 


November 1808, tVom Govindghnr 

00 



;i0'30 

27 

j laitli licirlment. Nowahera *t ( Detaohment of 06 ) 

( lueii at AUoek) ... ... ... ...J 


... 

January 1870, from Poshawur ... 

007 

L'liri 


lb 7^ 

2H 

l>6th Reginieul, Pcahawarf ... m. 

1307 

1807 

January 1870, fmm Fvroxeporo 

800 

M'.M n 

40- H 

J30S 

20 

aitth Rogimeut, Poshawurt 

1867 

1867 

November 180D, from Bcolkoto 

620 

37«Kl 1 

2t»27 

07 32 

30 

A. Brigade, A. Battery, B. H. Art., Feshawiirt 

1860 

1800 

January 1870, from Meerut ... 

130 




31 

A. Brigade, D. Battery, It. II. Art., Peaiiawurf 

1886 

1806 

February 1870, from Meerut ... 

120 


6r2(! 


S2 

XXV Brigade, 4 Battery, It. Art., PoBliawurt 

... 

... 

November 1660, from Attook ... ... 

76 

:{|.vi:i 





■ 

t 








RaoiMiitTs or tatfi Puvan ... 

11,040 

2';’>:i 7 

2:11)1 






6 

-^-BBOIMENTS cantoned dwinp 

1 1 

XXIV Brigade, 4 Battery, It. Art., Darjeeling 

... 


Deoembor 1 860, from Allahabad 

06 

Hor.'j 

10 3s 

7t,>!'.. 

2 

66th Megimont, Chnekrata 

1884 

1864 

May 1800, from Lucknow ... 

883 


m'i 


3 

l>3rd Regiment, Dugihaio 

1H07 

1807 

AjwU 1800, from Meerut 

874 


072 

2'.) ' 

4 

a 

41st Regiment, Subathoo 

1866 

1805 

February 1800, from Agra 

863 

7r.7'8 

low 

37 1.,- 

6 

XXII Brigade. A. Battery, U. Art., Jutogb 



March 1880, from Allahabad ... 

70 

yj7v 

1200 


0 

XXV Brigade, 6 Battery, R. Art., Unaorat 



( April 1809, from Abyisinia and Bom- ) 
{ My Presidency ... ... f 

80 

6(>o a 

1103 



Uiii. STAnoHS or rna RaanAi. PaxtiniKor 

2,860 

7(i;i'6 

libs 

2!' 12 

• T-DSPOT, ISPALIV OARBISOP, 

1 

Chinsnrab Dep6t ... ... « 

.. 

. 

... ... ••• ... 

70 


, 


2 

Invalid Garrison, Ohunor 

. 

•t. 



28 


... 

... 

8 

Rood-making Parties in the Hills (season 1870, April to October) 

••a 

... ... ... »»i 

9049 


771 


4 

Deaths of Bengal Regiments in other ProsidoiiBiee, do., (not inolnded in any of the praeedlng Tables) 

... 





* fikie Dot« on previouR pofe. 

t During October und Novembery a strength of 713 men, drawn from Psihawnr and Nowsheray ooenplsd the Ohsrat BUI. 
X At llawulpindee, from January to April, and In NoTembei and December, 


§ Afe for 12 months. The nmiimum itrengih employed during the soaion was 1,S76. 
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1 

Causks os ADMisstotrs into llossmt, ov Dbatbb 

IV AVD OUT OV Hospital, 

AVD OV THB ImVALIDISQ OV 1H70 
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Total AdmIselonH 



t 

J. 

* a 

1 

4 

» 

ta 



b 


1 

1 

oi 

i 

It 


1 

i 

i.- 

II 






it 

1 d 

•c 

tSi 

1, 

'JS 

ai %i 

mJ: 

•9 

j s 

i d 

ii 





and iil^hu Year 

bjr DealTis and 
JiiralldinK. 

* 

i 

1 

1 

1 

l| 

ll 

r 

l| 

ll 

i-l 

L 

n 

1 

h 

s-l 

1 


1 

•0 

a 

1 

1 

• 

1 

1 


ii 

< 

i 

d 

OI 

1 

I 

i 

I 


U 

'Si 

n m 

'! 

1 

& 

1 

1 

• 

S 

Spleen Dieeue. 

lli 

u 

H 

! TS 

i S 

! s 

-d 

1 

1 




1 

1 

0 

1® 

K 

1 

£ 

1 


1 

1 

Cf* 

1 

< 

la 

t 

1 

1 

1 

» 

m 

1 

5 

s 

s 

1 

& 

in 

1 

1 

1 

S i 
1:? 1 

Z 

a 

-< 



( Admissions 808 



141 

0 

12 

11 

4 



2 

0 



1 

3 

14 

4 

0 

0 

4 

10 

11 

2 

10 


6 

16 

22 


13 


U 

UiiMilfliiiir... f-! 




] 






'l 






1 

1 





1 








2 



(Admissions 180 



00 

8 

6 

0 




2 



1 



1 


7 


4 


4 

2 

3 



8 

6 


0 


20 

\ tiixiiiiiliir: 










1 







1 


.. 











1 



(Admissions 1,828 


1 

107H 

103 

SO 

34 

3 



14 

1 

4 

1 

8 

1 

3 

1 

38 

2 

12 

80 

12 

7 

20 

3 

6 

30 

37 


02 


27 

-j 1)*-, 

Unv.'dulinj; .'jl 




■* 

J 


:< 



)o 


" 





•J 

1 

t 

] 

■J 

1 

•> 

. 




*• 


.t 

\ 



( Adm'Hsions 8,607 


2 

2286 

603 

62 

113 

12 

0 


13 

2 

4 

2 

6 

7 

13 

2 

88 

10 

27 

77 

10 

4 

SO 

2 

0 

40 

01 


im» 


28 

< I'.mUi .<1! 

1 . .‘{n 




ir. 

•i 

2 

1 




- 

1 

1 


i 


* 





:i 


1 



1 

i 


h.' 



C Admissions 8,080 


1 

1466 

721 

62 

70 

7 


1 

20 

10 

6 

1 

7 

6 

23 

2 

230 

0 

47 

00 

on 

1 

41 

1 

16 

60 

08 


42 


29 

< Ili'Mli.i . . 


1 


1 







\ 

li 

J 






ll 

1 













Lu^WUUiinir . i: 
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1 




•J 







1 
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( Admissions 606 


- 

287 

116 

13 

lu 

4 

1 


6 

2 



4 


1 

2 

17 

2 

3 

H 

1 

S 

20 

... 

4 

7 

0 


7 


80 

< IUmiIh . . .! 
(luu.l.d.rir .. i-> 




1 

2 


1 



;; 


i 











■ 

' 









( Admissions 607 



211 

174 

7 

4 

*6 

>.* 


6 

2 



... 


.«• 

2 

20 

3 

8 

10 

0 

2 

U 


3 

6 

16 


6 


31 

V 

V li.\ .t'liliil!'’ > i* 




1 







1 

J 






! 


' 

1 


; 

. 

j 




, 1 
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( Admissions 269 



110 

62 

0 

8 

2 



2 

6 

1 


1 


1 


10 

1 

2 

S 

H 

1 

7 


1 

11 

6 


10 


82 






1 






1 

1 

1 

1 




" 

1 





i 











(Admissions 26,080 

1 

0 

12024 

3370 

771 

1000 

231 

27 

0 

316 

126 

44 

70 

13 

73 


70 

1110 

111 

807 

866 

620 

80 

0Oi 

30 

183 

071 

1000 


078 



■J H.'ii'li- J'ii. 



1 

/I 







Jl 




.1 


!/ 



I'l' 

■ 

'.s 

1 


1 


1 

1' 


IS 



( !i)Viilulin/ ti.'7 
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17 

J 

J) 


1 


U 
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1'** 

|. 

_ 

1.' 

■' 

** 
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the year at SILL STATIONS, 
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( Adroisslons 121 



m 

7 

6 

7 

2 

Tj 
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3 

2 


7 


10 


3 

2 
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i fi 

1 . 

1 

1 

11 


7 
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' 1 













’i 


1 



I 

i 
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(Admissions 811 

1 


44 

70 

01 

81 

33 

4 


1 

12 

1 

1 

11 

6 

22 

21 

122 

0 

12 

26 

18 

... 

40 

1 3 i 16 

30 

no 


41 


1 

jiii'.iiii-. j*; 

1 lUNjlullIu: VM 
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1 

1 



i 

•1 



1 






1 


:: 


i 




1 

1 


i 



( Admissions 407 



67 

61 

64 

74 

4 

... 






I 

2 

10 

1 

02 

11 

1 

17 

27 

... 

j 21 

1 

6 

2m 

■18 


i 13 


8 

< iiiiiififl :• 

V ',:fi 



1 
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( 

1 

‘t 




1 

li 


. 

1 
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( Admissions 6fri 
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60 

23 

63 



i ••• 

16 

16 


2 

6 

6 

12 

3 

40, 

16 

10 

30 

tt 

' 1 

2:. 1 

1 

8 

37 

filj 

.. 

21 


4 

■j i'l rillis , 11 

(li.vali.ini,' Tj 




- 

1 




i • 

il 
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;; 

... 
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' 1 

1 

1 
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( Admissions 44 



13 

... 

1 

0 
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1 

... 



1 
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3 

3 

... 
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2 

0 

... 1 

1 1 


6 

■j 1 
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(AdnAssions 40 



6 

2 

« 
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3 

... 


1 
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3 

i 

6 

2 

0 : 
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6 

< 1 
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(‘Admissions 2,176 
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831 

180 

148 

220 

40 

6 


16 

27 

1 

7 

10 

IS 

ft* 

27 

246 

83 

32 

H4 

10.3 

1 

101 

0 

.38 

1(N> 

i 

23H ! 

"'i 

84 



^ Ur.'Ui.n .Ti 

Cinviilidiiif, 
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1 

it! 


1 
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1 

‘V 
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UD-MAKim PJiBTim t[i 
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i Admissions 120 
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27 
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( Adm isslons 81 
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84 
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* Of these I t were cesee of Pelpltstlun. 
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R-eoM'iixs«eA^ri’| 
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1 

I.OH'J VKU l.tXHI 1 
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tx 






Average 

Strniigth 

Vu 

ts 




CONVAbKSCKNT l)Kl»OT8. 

Period of Occupation. 

during the 
period of 


• 

liy 

IV'.ltllM. 

llv 


• 


oecupa* 

tion. 

'i*? 

ili', 

c. ;■ 

liiinliil- 

«ng. 





3” 

1 



1 

IhirjiHlinir 

Eight months, April to November ... ... 

127 

J74.HO 

, 

251 •«; 

2 

NyueeTal 

Nine months, April to Demnbcr 

3!»1 


iviyj 

SHfi'Olt 

3 

1 Landour 

! 

Eight months, April to November ... 

206 

17.'.I'K 

ll‘i2 

20C-73 

4 

i 

. KiiSNowlle 

! f Eight moutha, from middle of April to middle of Do* ) 
(. eemher ... ... ... ... y 

fill 

i 

i 12 V.: 7 

1 

2r.w 

j ! 

2W16 

i 

1 

fi 

JhilhouBie ... 

i 

Seven months, April to Oetober 

200 

i 

130iV0 i 1*V<M 

i 

llOtHl 

n ' Murree ... ... mi 

i 

Six mouths, May to Octolwr 

• 

m 

utM n 

27 03 

htl2P 


1 roifVAr.aHi j{»T DjipOn or in* JIxitoal Paasinsircr ... 

1 


i:n;ri 


1 

2l2'sr. 

1 

Kuhopkan AtmY ov tus BairaAi. pMEBiuiircx 



2i:ui 

1 

1 


* The ronn ft-oni Miirrot! were Invalided after rctnrnini^ to ilieir ri>^imeiffa, 

f Culeiilati’d lifter exeludinK the Bireiiitth uf the (tdth and 103rd tteiriineiita, |rhleh took home their invalidu. 

t Ah in the c(irre«ipoiidi»(( tnlile of lfl«t year, the aa^refrate of the reiriineDtal NtreinrUia ok (riven exee^M the aelual atrouKlh hv upwardH of 800* thia exeena 
probohly reprewnita men hi the depot h of other PreKidcneiee and elaowherc. Fur the Army of tlm I'reeidemy, Ihu ratios shown in Table 1 are to be aceeptod aa the proper 
ntioK or the year. 


ANNUAL RELIEF OF 


KOYAL AKTILhKUY. 


A. Brigade 

Head (inartora 

Prom Meerut 

Tol’cshawur 

Arrived 

Poeember 

1870. 

C. Brigade 

P. Buttery 

„ 

IJnihalla 

„ England 

Marched 

February 

1871. 

hill Brigiidv 

P. Battery 

„ 

Bareilly 

„ iliibbuliiore 

Arrived 

March 

1871. 


E. Battery 

„ 

Pyrabad 

„ Haugor 

Arrived 

Pecemher 

1870. 


F. Battery 


SeetBfioro 

„ Barraekporu 

Arrived 

Ftdironry 

1871. 

• 

(1. Battery 

» 

Cawnpore 

n Jullundur 

Arrived 

Poeember 

1870. 

Ktth Brigade 

A. Battery 

„ 

Barrackpore 

„ Seetaporo 

Arrived 

Pehruary 

1871. 


E. Battery 


Saiigor 

„ Fyaabnd 

Arrli'ed 

Pebruary 

1871. 


tl. Battery 

u 

Juhbnlpore 

„ Bareilly 

Arrived 

Doeombor 

1870. 

IPth Brigade 

Hoad Quarterii 


Peshawur 

„ Meerut 

Arrived 

January 

1871. 


A. Battery 

.. 

JhaiiHi 

„ C'awiipore 

Arrived 

January 

1871. 


B. Battery 

„ 

CRmpbeliport 

„ Ferozopore 

Arrived 

January 

1871. 


0. Battery 


Jullmidnr 

„ Nowgong 

Arrived 

January 

1871. 

22nd Brigade 

Head ({uarterK 


Morar 

„ Mvenn Meer 

Arrived 

November 

1870. 


B. Battery' 

„ 

Ferozopore 

„ Peshawur 

Arrived 

Pecomher 

1870. 

24th Brigiule 

Head Quartern 

I. 

Meeau Meer 

„ Morar 

Arrived 

November 

1870. 

4 

1 


INFANTRY REGIMENTS. 




2- Id Itegiinent 


Prom Jliansl 

I'll Shalijebaniiorv and Morad 








■bad 

Arrived 

January 

1871. 

1.3rd Begimeiit 


„ 

IiugKliaie 

„ Beetnpore and Benares 

Arrived 

November 

1870. 

I'filh Begimeiit 


„ 

I'eHluiwiir 

„ Now^hcra 

Arrived 

Pcectnber 

1870. 




XlXt-*-(eoMUdei) . 
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* AdmimioDO on account- of drunkonncM no long^ir appear iu the Medical Rotlirni under the headinir KbrliiMitaa; exuludinar the 88tb and lOSrd Ilegimenta and tlw 
3rd liatullon Ulflc Url^ude which lolt the X’nwidcucy without forniahing Uuturna,i 2 , 3 Aoaiea of drunkonucae occurred in the Bengal Army during 187U. 
t Heo note prefix^ lu tkla tabio. 


THE army; 1870-71. 


INFAKTHT BEQlMKm-AM^wMt- 


l-eth Regiment 

Fnnn Rawulpindeo 

To Peahawur 

.. Arrived 

April 

1871. 

3 . 12 th Regiment 

99 

Jubbal])uro 

„ Buhntlioo 

. Arrived 

February 1871. 

MOlh Detaohmente 

99 

Bangor 

„ Julibnlporo and Fucliinurree Arrived 

February 1871. 

87lh Reglraeit 

{ ” 

Bhaiijehaiiporo and Mo.] 
radabod J 

„ MevanMecr 

. Arrived 

December 1870. 

38th Begiment 


Feiliawur 

„ Ruwul Piudoo 

. Arrived 

April ^ 1871. 

41at Regimeul 


Bnbathoo 

„ Moulton 

. Arrived 

November 1870. 

9.90111 Regiment 

19 

Boetnporo and llonarea 

„ Peahawnr 

. Arrived 

Decorobor 1870. 

03rd Regiment 


Kngland 

„ llaxareebougli 

. Arrived 

Peeomber 1870, 

06th Regiment 

99 

Kngland 

« Agra 

. Arrived 

Fobruary 1871. 

72nd Rugimoul 


Kngland 

., timhalla 

. Arrived 

April 

1871. 

86th Reglmont 

M 

31oi*an Meer 

„ Dugahaio 

. Arrived 

October 1870. 

iMth Regiment 

99 

Agra 

„ Kngland 

. Marched 

November 1870. 

06th Kogimonl 


Dum-Dum and BarraeVpore 

„ Dinaporc and Cliunar 

. Arrived 

November 1870 

IflSrd Regiment 

It 

Uoorkce and Delhi 

„ Kiiglaiid 

, Marched 

December 1870. 

1t)4th Regiment 

11 

Nowahera 

„ Allahabad 

. Arrived 

February 1871. 

loeth Regiment 

II 

IJrnbfilla | 

„ Jhanal, Nowgong, and Port 1 
Gwalior ... 1 

^ Arrived* 

November 1870. 

107th Regiment 

M 

ilazarechuugh 

,, Dum-Dum and Barrack pore Arrived 

November 1870. 

lOinh Regiment 

>» 

MooUati 

„ Roorkec and Delhi 

Arrived 

December 1870. 

8rd RattAlion Rifle 
Brigade 


Dinapurv 

„ Aden 

Marched 

November 1870. 


10 




EUROPEAN TROOPS, 1870. 

• XX. 


TJSLX lioming thu SUUBllU of DAYS Mpmt m BOSPITAL Jy tit USB tffoa<^ BSOIUSHT. 


BTATJON. 

Beglmant* * 

! 

Average 
Strength 
for tlie 
Year.* 

Aggre- 
gate of the 
Knmbcr 
of Days 
ijient in 
Ifoipital. 

Average 
Number of 

V 

STATION. 

Regiment. 

Average 
Htrfotgth 
for the 
Tear. 

Aggre- 
gate of the 
Number 
of Dayi 
■pent in 
iBwiiital. 

Average 

Number ol 

V 

9obt WriiLUK ... 

' 

3<liMh Keglmont 

ms 

21,066 

24‘6 

GwAJ.ioa FouTUBaa 

XXIV Brigade. 2 Battery. 





XMI Brigade. 9 Battery. 





Royal Artillery 

75 

1.666 

907 


Itoyal Artillery 

66 

026 

14*0 











JuAimt 

2>lat Regiment* 

798 

21,200 


DvM'Dvm Airn 






XIX Brigade, A Batteir, 




liAakAOXFOBK ... 

tMtb Kogiment 

673 

17,699 

20-6 


Royal Artillery 

146 

6,146 

86*6 

BiaaicKroM ... 

XVr Brigade. A Battery. 




Sauoob 

I'lOth Regiment 

822 

10,468 

28*7 


Knyul Artillery 

144 

2,320 

16T 


XVt Brigade, K Battery. 





XVI lirlKade, B Battery, 





Royal Ariillerr 

147 

2,911 

19*8 


Itoyal Artillery 

183 

8,404 

22*2 


XXir Brigade, 6 Battery, 










Royal Artillery 

67 

1,100 

16*4 






Jcnui'LVoaK 

2V2th Ibiglment 

H02 

26,760 

82*1 

HiZAaBKBAVOS ... 

107th Regiment ‘ ... 

666 

0,261 

10-6 


XVt Brigade, 0 Battery. 










Royal Artillery 

140 

8,650 

26*1 

UjiTAroii 

9nl llattnlinn. Itlflo Brlgadet 

601 

11,2.69 

140 







VIII Brigade. B Battery. 




UMBALLa 

2nth llmiaarN 

427 

7,266 

17*0 


Royal Artillery 

146 

8.703 

26-0 


106th Kegiment 

676 

H2tl4 

10*2 







C. Brignde, F Rnttery, B4)yal 




BSRABXa 

24k)th Regiment, Wing ... 

373 

7,131 

10*2 


Horae Artillery 

139 

2,790 

20*1 


F Brigade, A Buttery, Royal 





F Brigade, B Buttery 

137 

2,914 

21-2 


Home Artillery 

136 

8,038 

22-3 











JULLUXnUB 

9';nd Regiment 

646 

17,613 

21*1 

FmaAO 

2fl(h Regiment 

82.6 

14,340 

17-4 


XIX Brigade, 0 Battery, 





VI N lirigade, B Buttery, 





Roy-1 Artillery 

142 

2,666 

202 


Royal Artillery 

148 

2,643 

l8-6 











FgUngRPOBR 

39th Regiment 

631 

16,176 

18'3 

Lrcaaow 

Slat lluaanra 

440 

9,962 

22-6 


XX H Brigade, B Battery, 





M7th Kegiment 

7H4 

17, ION 

21 9 


Royal Artillery 

146 

4,292 

29*4 


tISnd Kegitnunt 

HSU 

18,735 

22 9 


XXir Brigade, 5 Battery, 





F Brigade. C Battery, Royal 





Royal Artillery 

71 

1,645 

26*0 


Horae Artillery 

13» 

4.74f) 

341 







Vlil Brignila. C Battery, 




Mooktan 

109th Regiment 

RI8 

17,766 

21*7 


Royal Artillery 

146 

4,613 

81-8 


XIX Brigade, C Battery, 





XXIV Brigade, 3 Battery, 





Royal Artillery 

143 

2,236 

16*0 


Royal Artillery 

60 

;32 

12-2 


XXV Brigade. 2 Battery. 








' 


Royal Aflillerr 

70 

. 1,624 

21*8 

SxBTAroaa 

24MHh Regiment, Head 










Unartera 

406 

6,648 

10-1 

rBlALIOTl 

6th Lanean 

462 

7,907 

171 


VlTl Brigade, F Battery, 





68th Kogiment 

621 

14.623 

23-4 


Koyal Artillery 

131 

2,116 

161 


A Brigade. R Battery, Royal 










Horae Artillery 

126 

2,760 

22*1 

CAWVrOBK 

M4th Regiment 

830 

31,161 

87*6 







VllI lirignde, G Battery, 




Uu atTBl'B 

XXI t Brigade, 4 Battery, 





Royal Artillery 

138 

4,741 

34*4 


Royal Artillery 

66 

2,028 

80*7 

Allauaiuo ... ' 

XV 1 Brigade, 1) Buttory, 




IkiKBAM MiCBI ... 

N6th Regiment 

866 

26,460 

30*6 

1 

Koyal Artillery 

14,6 

3,223 

226 


F Brigade, F Battery, Royal 




! 

XXV Brigude, 1 Battery, 





Horae Artillery 

140 

2,338 

16*0 


1 Royal Artillery 

73 

1,642 

21*1 


VII i Brigade, H Battery, 





1 

i 




Royal Artillery 

lU 

3.646 

24*6 







XXIV Brlgmle, 6 Battery, 










Royal Artillery 

i 

1,669 

23*6 

SSUAHJAIlAWVOTia ... 

'97lli Regiment, Head Qnar< 






1 



j 

ttfl'M 

486 

6,631 

17*7 

RAWtll.MM[lBB .. 

I’Hth Regiment 

647 1 

16,040 

21*8 

1 






36t>li Regiment 

711 1 

16,990 

26*7 

Mubaimiiad ... ! 

371 h Regiment, Wing 

308 

6,662 

INO 


A Hrigade, B Battery, Royal 










Horae Art illery 

130 

8,727 

267 

IUbkillv ... j 

2-2At.h Uflgimeiit ... j 

800 

17,468 

21*8 


XIX Briando, K Battery, 





VI i I Brignde, B Battery,: 

• 




Royal Artillery 

141 

4,244 

30-1 


Royal Artillery ... j 

144 

2,166 

160 











CAXPIIXLI.POBU ... 

XIX Brigade, B Battcm. 




UoOUKJCX 

Rklrd Regiment, Head Uuor- \ 





Royal Artillery 

147 ' 

3,961 

27*0 

1 

tera 

301 

6,236 

20-7 






! 





Atiock 

XXIV Brigade, 0 Battery, 




Makhut ... , 

4th HuBBara 

41N 

12,004 

30-6 


Royal Artillery 

60 

1,527 

23-1 


lOiRh Ui glment 

7S3 

13,679 

lN-9 







A Brigade, 0 Battery, Royal 




Nowshera 

lOltb Uegiinont 

697 

20,620 

29-6 


Horae Artillery 

146 

3,401 

234 







F Brigade, H Battery, Royal 




Fjmuawub 

l-6th Regiment 

896 

26,696 

82-0 


llorBO Artillery 

136 

3,623 

26-0 


36tlt Ittviment 

821 

27,048 

32-9 


XVI Brigade, F Battery, 





A Brigade, A Battery, Royal 





Royal Anillory 

142 

8.021 

26-S 


Horae Artillery 

130 

8,659 

28*1 


XIX Brigade. 1) Battery, 





A Brigade, D Battery, Koyol 




1 

Royal Artillery 

141 

3,043 

14*6 


Horae Artillery 

129 

8,496 

97*1 

j 






XXV Brigade, 4 Battery, 




Uauii ... ' 

lOSrd Regiment, Wing 

262 

4,483 

17*8 


Royal Artillery 

76 

2,309 

30-7 


XXIV firigBde. 1 Battery, 









1 

Royal Artillery 

73 

1,630 

26*1 





1 

Muttha ... 1 

nth Enaaara 

306 

(1,270 

16*8 

Uararrubo 

XXIV Brigade. 4 Battery. 










Royal Ariillery 

66 

1,240 

10*1 

Aoba ... ^ 





Cuvoibata 

66lh Regiment 

863 

13,682 

16*6 


H8tli Reglmontt 

662 

11,228 

17*3 







XIX Brigade. F Battery, 




DuanHAis 

l-3rd Regiment 

874 

7,472 

8*6 


Royal Artillery 

140 

6,663 

39-6 






1 

XX 11 Brigude, 7 Battery, 




Bvbatuoo 

lilt Regiment 

663 

11,460 

13*3 

1 

i Royal Artillery 

70 

1,909 

27*3 






1 





JVTUttM 

: XXll Brigade, A Battery, 




MouAa 

1 M 1th Regiment 

662 

19,691 

23*1 


Royal ArtiUery 

79 

611 

77 


F Brigade, B Battery, Ruyal 










Horse Artillery 

187 

3,060 

20*7 

IIVEABA 

XKV Brigatle, 6 Batteiy. 





IXVI Brigade. C Battery,, 

1 




R^al Ai^eiy 

86 

646 

6*8 


1 Royal Artillery ^ ... 

136 1 

2,422 

17*9 







! XXV Brigade, 3 Batftry, 




Army ov rnx PaX' ! 






I Koyal Artillery 

74 ! 

1 

2,162 

39*2 

ainxxcv ... 1 


33,874 

744,680: 

22-0 


* luolttdinfT tho Dotachmenta noted in Table XIX. t Up to UKh Movemher onW, 
t The number of Hoanital diete on whivb the dmij alek of Table 1 ia caloulated la 771,1174. The addition of the Uoapltal dieta of four reglmenti which ipent a few 
weckM of 1H7U ill thia PrcHiacni y, will oontrliuiie iowarda inakiofr up the deOeieney between thia total and that ahown abore; bat the greater portion la due probalilv tn the 
t'nct tliut many reirintciUH have ncelcfled to enter the diets of men abaont at ConToloacent Deiidta and olaowhero. 





EUROPEAN TROOPS, 1870. 

XXI. • 

mSTRinVTlON of the EUROPEAN ARMY of the RENQAL PRESIDENCY o» \»l July 1870. 

(An Index lo the two precediuii; Tables.) 


• 

8TKENGTII OF THE AHMY ON lat JULY 1870. 33.687. 




Btaiiow. 


SraBiroTH. 




Statioit. 

MTKSRUTir. 

ARTILLEKY. 






INFANTRY. 



A. llorec ItriKftde, A. Ihittery 

Peshawar 


122 

Isl Itegimout, 2ad Battalion 

ihansi 

373 

R. 

Kawnlpiudoe 


117 



If 

Seepn-e 

130 

C. and Hd, Qru. ... 

Meerut 


ill 


„ 


Kuiiei'kltel 

220 

l>. .. 

Peahawur 


120 

3rd 


lit 

Diigshaiu 

888 

E. „ 

Bcnlkolo 


123 

6th 


lit 

Peshawur 

830 

C. Hortto BrlKodo, F. Hutiery 

Umballa 


128 

Bth 

•> 

1st 

KawuIpiiidiH* 

468 

F. Hone IlriKude, Hoad gunrters 

Umballa 


7 


n 

„ 

Murree Hills 

264 

A. Huttory 

Boiiarits 


131 

nth 


1st 

Morar 

563 

B .. 

Morar 


131 


n 


Gwalior Fortresa 

228 

C. „ 

Luekuow 


130 

12th 


3uil 

Jubhiilporo 

600 

I). 

Meerut 


126 



II 

Nowgoitg 

DH 

E. „ 

IJiubulla 


126 

I4tb 

•> 

1st 

Cawnpore 

677 

F. 

Mueaii Mecr 


126 


» 

II 

Ailahnbad 

121 

6th Brigado, H. Battery 

Dinapore 


111 

17lli 

.. 

1st 1 . 

Iiuekuow 

770 

C. 

Luoknow 


145 

lOlli 

.. 

l«t 

Siiiigor 

773 

1>. 

Bareilly 


140 

loth 

*• 

*»d 

Fort William 

842 

K. 

Fyzabad 

... 

120 

2Rth 


2iid „ 

Bareilly 

600 

F. 

Seetaporo * 

... 

13J 

26th 

M 


Fyzabad 

751 


Cawnpore 


138 

36ih 

»* 


Uawulphiilco 

443 

H. 

Meoan Meer 


i:i't 


» 


Murreo Hills 

126 

16th Urlgode, A. Battery 

Barraokpore 


14.1 

37th 

*» 

Head Quarters 

Shaldebanporu 

267 

B. „ and Hd. (jra. ... 

Barraokporo 


148 




Mfiradabiui 

287 

C. 

Moror 


130 


„ 


Kanoekhet 

im» 

1). M 

Ailohabad 


134 

38th 

•* 


Peshawur 

763 

E. 

Hougor 


12.S 

3tftii 

„ 

• 

Feruzopore 

780 

F. M 

Meerut 


I to 

41st 

l> 


Subulhoo 

833 

G. „ 

Jubbulporo 


134 ' 

66th 

„ 


Chuckrata 

780 

loth Brigade, Hoad Quarters 

Pesbawur 


4 


•> 

Dciiut 

Ran Bareilly 

60 

A. Battery 

.Ihansi 


122 

&8th 

n 


Ht^alkule 

136 

B. „ 

Canipbcllpore 


136 


M 


Chniiiba Hills 

160 

c. „ • 

MixdUu 


•m 

OOtli 

•> 

2nd Battalion 

Scctapore 

397 

1). „ 

Meerut 


i:t3 


•> 

„ Head Quarters 

Benares 

36:t 

E. „ 

Kuwiilpindcu 


12.1 

02nd 



Lueknnw 

771 

F. „ 

Agra 


121 

851 h 



Mecan Meer 

663 

<1. „ 

1 Juiiundur 


130 


„ 


Fort Lahore 

64 

22nd Brigade, Head Quartern 

1 Morar 

••• 

H 


>» 


Cliumba Hills 

123 

A. Battery 

Jutugh 


00 

88th 

«• 


Agra 

663 

B. 

Feruxepore 


134 

02mt 



Juiiundur . | 

480 

3. 

Furl Wiliiaiii 


68 




Umritsur 

63 

4. .. 

Umritsur 

• ■ j 

67 




Dhurmsulla 

108 

6. » 

Ferozupuro 


61 



• 

Chmnba Hills 

161 

0. „ 

litaugur 


64 

06th 

„ 


Dum-Dum 

614 

7. „ 

Agra 


67 

1 

,, 


Hurraekpore 

16«i 

24th Brigade, Hoad Quartora 

Meeon Meer 


6 


„ 


Berhampore 

136 

1. Battery 

Delhi 


60 

103rd 



Roorkeo 

301 

• 2. 

Gwalior k'ortresM 


70 




Delhi 

267 i 

3. „ 

Lucknow 


63 

1041 h 

„ 


Nuwshera 

461 

4. „ 

Daijoeliug 

... 

65 


!• 

• • 

Attuek 

»ll 

fi. „ 

Meoan Moor A Furl Uhurc 

60 


„ 


Murree Hills 

10(1 

6. „ 

Attock 


66 

106111 

„ 


Meerut 

467 

23th Brigade, Head QiiurterM 

Allahabad 


6 



• 

Fiiltchghnr 

228 

1. Buttery 

Allahabad 


74 

lUUth 

„ 


Umball.a 

70U 

2. » 

Muoltau 


66 

107th 



Hazarecbaiigh 

846 

3. „ 

Morar 


66 

100th 



Moulton 

640 

4. „ 

Peshawar 


05 




Dora Ismo^ K hull 

08 

6. M 

Huzam 


h.’i 




Chumba Hills 

90 

lihippira and Miuero 

Cbuekrata 


20 

3rd Battalion, BUlo Brigade 

Dinaporo 

700 

„ •„ Depul 

Uoorkoe 


16 



» • - 

Clitmar 

06 





CONVALESCENT DEPOTS. 









n 

Darjeeling 

138 

CAVALKV. 






9$ 

NynecTal 

380 







99 

Laiiduur 

31i» 

6th Uncen 

fiealkote 


468 



99 •* 

KussowMn 

606 








Didhuusio 

100 

4th Huasom 

Meomt 


426 



n 



lUhllutiiara 

Muttra 

... 

3r.o 




Murree 

400 

noth UuBflora 

Umballa 

' 

387 


PRESIDENCY DEPOT. 



21k.lJ[iuaattra 

Lu(;know 


418 



II 

Chinsurah 

35 





WOMEN AND CHILDREN OF EUROPEAN 
REGIMENTS. 1870. 



WOMEN AND CHILDREN OF EUROPEAN REGIMENTS, 1870. 

■ I. 


TABLE showing the SICKNESS and MORTALITr among the WOMEN gf the EUROPEAN REGIMENTS eereing in the BENGAL 
PRESIDENCY during the Year 1870, and the preaalenee of tht prineipat Dieeatee »» each Mouth qf the Year. 


Cavbib Of PaiTus. 


January 

I'ohrunrjr 

Hurch 

April 

Mnj 

June 

July 

Aupat 

Septouibor 

October 

November 

December 




Died per 1.000 of Rlrength. 


For the jcar 


17* j -JOA 115 32‘(W I Jl'flO 


J‘70 3 07 114 : 1-42 1 14 313 1*14 


CAUSKS OF 
ADM18H1UN8. 


Nr»D£B or AuuiNeioTre lato Iluermi. ]v bach Moktu. 


I’Vb. Mor. April. May. ; June. | July. Aug. Sept, i Oct. Nov. 


I 

* ArtniWfnil ! Died out 

Admined llifl nl each 

the year. . ^f^ated. ! 


Cholera 

Smallpox 

Intermltlnt Ferora ... 
Uemittent and Ooutinucii 

Favera 

Haat Apoplexy 

Dfaautury 

Diarrhaia 

UciwtitiR 

Spioen Diaeam' 

R«4aplratory Dlacaaea ... 

Phliilwla PulninuallH ... 

Anoomin and Debility ... 

Kheuruatisin 

Kye l)lrtenM!ii 

Cluldbirtbt 


Abortion 

5 

4 

4 

DlMftndCM pwullar to 
IVomcn 

6 

18 

10 

AbHci'M and Ulcer 

4 

8 

18 

liuurlea 

1 

a 

2 

All other cauaca 

18 

16 

85 



Admitted per 1,000 of the Average Strength in each Month. 


Sfil 53*0 ^0r.-2’ 


139'9 ' 1(W'2 108-0 140-8 lOS'l lU'O 111*2 00’8 


• For the canaea of thwte dentha, rhp Table V7I. 

+ Caaea of debility fullowitiK ('hildblrth are included under thia heading. 

X CaMa of Childbirth being no longar reckoned as AdmiHeiona into iioipltal, the admieaion-rate ia dUnlniahed by the exeluaUm of thia Horn, 




WOMEN AND CHIIDEEN OF EUROPEAN EEQIMENTS, 18V0. 


TABLBthowingihi SICKNESS undMORTALirr among thuCEJUmEN of tkt EUROI^RAN REGIMENTS urvinf! in ihi BENGAL 
THESIDENCY during tAi Year 1870, and the preealeuee of the prineipal Diteatee tn each Month tflhe Year, 



Saxmrf 

Kobroarj 

MorcU 

April 

Majr 

June 

July 

Auijruiit 

September 

Ontober 

Noromber 

Deoemlujr 


For the year 



CAVHItB OV DtATHH. 


! S i ».-! S’ 

I 0 19 *^1 .5 

I o a ♦.'p Ch 

» S si i 
I -i S t:.5M 


2«7 42‘0 401 S 1 * 6 B l*fi 9 ! . 





I 

i 

a 


1 

■ t 1 



1 

1 -3 

s ! 

1 

1 

' m 

£ i 

i • ! 

' 

1 ^ 
l| 

s 

"S ' 

i £■ 1 
1 

' a ! 

Il 

1 n 

s 

! i 

•3 

I H 


: Cl 



H 3 '60 1 ■ 60 5 :j 13 ir. 3 10 101 



Died per l.ooo of Slrciifflb. 


•68 c*o 7 s‘«o *18 «-srij»- 3 !» 31.1 :'-oo| ‘ 3 :i;i‘:j 7 irm' im 319 



CATTSE8 OF 
AOMibhIUNB. 


NUHIIKB or AOMIMHIOS^t IXTO lloKflTAL 111 XACIf MoMTII. 


Mar. April. May. ) Juno, July. Auir. Sept. Oi!t, | Nov. Deo. 


I Adinitted 
I per 1,000 ot 
I Strength. 


Cholera 
Smallpox ... 

Meaalvs 

Eooping Cough 
IntemltteDl Fevers ... 
ttemitteut and Coutluaed 
Foveru 

Heat Ai>oploxr 
Dvioutery ... 

UlorrliMW ... 

Hetmtitia 

Bploeu DiseaoQ 
UespirAh»ry Dlscaaos ... 
Kyo DisoHHes 
Annmla aud Debility ... 
Tubercular Discuaea ... 
MoninffltlB and Hydro* 

cephahis 

Coiivuleioue ... 

DeutiUoD ... 

AbiioeBBaudTIloer 

lujarloa 

All other caoiet 


2 1 
1 ... 1 
1 4 10 

0 1 6 

31 37 60 



in 143 30 C 3 HS 693 362 402 TiO 497 I 471 463 , m j 4,662 


Admitted per 1,000 of the Average Strength iu each Mouth. 



i 

0 



3 

3 

■■■ 7 

30 

K 

3 

;u 

3 U 

60 

OuU 1 

61 

11 

608 

1 

• •• 

6 

10 

3 

l.'ili 

60 

U 

070 

J 

... 

0 

... 


0 

10 

”'l 3 

3 oo 

33 

0 

703 

4«1 

33 

41 

8 

2 

60 

9 


23 

4 1 

' 3 ; 

01 

1 - , 

7 ' 

27.1 

3 \ 

11 

00 

i 

«{ 

00 

" i 

1 

4 

i 

l .')8 



• 

463 , 

198 1 

4,692 



20'3 I 20‘4 '47-9 I 69'3 104*2 


71-2 121 ’a 60*9 ! 81-4 ! 80-4 34 8 






Ai for tb« joir. 





WOMEN 4NP CHIIDEEN OF EUEOPEAN REGIMENTS, 1870. 

IV. •• 


TAULK dmtut M< DISTHIBUT/Off if STATIONS ff th* DKATHS tftht CJIILDRSN ^ EUROPEAN REarUENTS, 



* Ai for the jroar. 


12 



WOMEN m CHILDEEN OF EUROPEAN REGIMENTS, 1870. 

‘ V. 

TABLH thowinff the DTSTRIBUTION by STATIONS of the CBOLERA of the WOMEN tf EUROPEAN REGIMENTS, 


I I Nvmmkii o» Admimoiokm moh Ciiolkka Iir isacu Month, I I ** 1 


Cvutlon AP”'* May. jJuui*. I July. Aug. Sept. Oot. Nov.; 

i ' 


oUMorvutlon. 


I Chlnsurttli DopOt 


Fort WilHani 
l^iini'Diun 
Barrnvkpuro 
Iterhttmporu (6 tnontliNj 


lliixurci'baugh 

liiiiajHiro 

]ti>nurt!H 

Cliuiinr 

Fyaobad 

iitto Itttrollly 

liiicknuw 

8o<!tA)u)ro 

Fui>UiltKliur 

(lawupore 

Allahabad 


Shahjohnniiortt 

Muradubad 

Burdlly 

Boorktio 

Mcorut 

Delhi 

Muttra 


Agra 

Monir 

(iwaiiur C'KiuU'l 

Seeprou (7 iiioiithHl 

ilhaiiHi 

Nuwgoiig 

Baugor 

Jubhulpuro 


Umbiinii 

Julluuiliir 

Fi!rn»ii|iure 

Mooltnii 

Koaikutc 

UmrilHiir 

Fort LAhorc 

Mvciiti Mrt>r 

UawulpiiHh'o 

Caiiipbt'llpiiro (H ii.ouths) 

Attuok 

Nuwatiora 

I’cahawur 


DuijHing 

Nynce Tal (« iuouIIjm) 

Kanookhet (tt luuiitliM) 
lAUiduur (N luonlliK) 

Cbuekraia 

KuHHowliv (U niouthb) 

DiiKMhiile 

Bubatlnid (ID moiitliM) 

Jutogli (9 iiionthM) 

Kuiigra and DhiirinMnlla (10 niontliH) 
Huzura llilla (timoutlm) 

Murree Family Camp (d moutha) 


I BairaAL PaBMosacr 


12 ... ' 

: 

... 

107 

... 1 

1 

AN 



48 


.!! 

10 

i 

... 

!iH ; ... 

I ... 1 1 

1 

HO i ... 

: i . 1 

flfi 1 ... 


fj7 1 ... 

: ... j ... j ... 

90 ! '.r. 

' !” i !!! 

"h 

fli , ... 




«fi ; ... 

tt,". 


0.8 : ... 

i !” : !.! ! 

80 ■ ... 

... 1 ... j ... , 

860 ! ... 

... 1 ... 

H 

4J 

... ' ... ' ... ! 

26 ; ... 


72 

!!! 1 ' !!! ! 

32 ! ... 


177 

.1 \ 

20 ; ... 
fii . ... 

| :: 


420 1 

... j ... 


6 m ' ... 

1 ... ' ... 1 

11.8 ; ... 

1 ... , ... j 

• •• 1 1 

30 ! 

1*1 1 

• • 1 • 1 ! 

III 1 

40 1 ... 

... ! ... ; .. ; 

20 ! ... 


Mfi i ... 

1 

“ 1 ■■■ 

... 1 ; ... . 

m ; 1 ... ! ... i 

1 

120 ' ... 


8J , ... 

1 

IIH ' ... 


lofi ; ... 

j j 

121 ! (.. 


9 , ... 

... : .. 1 . . , 

122 ' 



137 ; 



0 , ... 



H 



30 : ... 



1H3 ' ... 



1,0-18 1 .. .. 1 ... 


11 i ... 

1 

... 


85 



SN 1 ... 



25 

... 


87 



6H 

••• 

i.‘. 

93 



91 



5 



9 



5 



137 




422 


.. 

1 

1 


^ 8,619 ... ! ... 1 

10 




WOMEN ANJ) CHILDKEN OE EUROPEAN 

VI. ' 


JNTS, 1870. 


TABLE showing ths DISTBIBUTION hy 8TAT10ES of the CHOLEIU of (he CIIILDEES of EinUfPEAS EEGIMEETS. 


Chln«urAh Depit 


Fort William 
Duin-Duui 
Uarruckpure 
Korlittinportf (6 moDtliH) 


TTazareebaui;h 

IMiiaiHiru 

Benares 

t'liiniur 

Fyzubad 

Hw' Bareilly 

laicknow 

Boetauoro 

Kuttenfr'nur 

C’awnpore 

Allahabad 


Bhahjehanpnro 

Moradabad 

Bareilly 

Rncirkeo 

Meerut 

Delhi 

Muttra 


Average 

Kujiaxa ov Ajimisbiuhs vkum Cmolkua in iiaa.'Ii AtuNrir. | 

strength 




m ^ Auinis' ' 

fur liu) 




. 1 1 ; 1 sioiis ; 

period of 
observation. 

Jan. 

Feb. Mar. 

April. May. 

June. July, j Aug. Sept, j Oct, Nov. j Deo. j j 

i i 1 ' i ' 1 

•JO 


1 

1 

‘ i i ... . . i 

m . . 

L 



110 



■1 1 ... . . .. . 

1)1 



1 ; . - ' 1 

M ; 

... 1 ... 


.. 1 . ... ... ^ 

■ — 1 1 

H7I) 1 •> i • ■ i - 

1 

- i ' •• ' - , - •• i 

121 


i 

... j .. 

i 

•i ! 3 1 ... i /, ! 

17.1 

... 

... j ... 

... ; 1 

. * . 1 , . , 1 1 ri 1 1 1 • iJ ' 

84 


... 1 ... 


1 '* '' 1 I f , I 

8 




' ' ... ... ' ... i ... 1 ... ' 

l!)r» 



2 , !.*. 


lltt 

1 ... 


1 ... ■ ... ' 1 ... . ! 

3H0 

. . j 

... j ... 

1 ... j ... ' ••• i ... ] .. ... 1 

08 



... j .. ! 

1 ... 1 ... j i ... , ' 

47 

... 



'■ ... j ... i . . 

li.H 

... 

... ! ... 

... 1 ... 

... ' ... 1 ' ... i ... i ,. ' 

AO 



... i ... 

... ... ■ . ' . . 1 ... ' 

f 



' 1 1 1 

1.330 , ... 

- i - 

i ' 

2 ; . 1 : 1 1 . j ... 1. 1 

1 m 

... 

... I ... 

1 i 

i I 

... i ... ! ... , ... 1 ... ' ... j ... i - I 

12 H 

::: 


••• ! ••• 

1 " : 1 ' ”! 1 1 '.’.1 


... 

... ! ... 


1 ... ' 1 ... ' ... 1 ... 1 ... 1 ... ! • • 

43 

... 

i !!! 

1 * ' 

; !!! • ' !” ' .!! ■ ; T’ ! !" i 

78 


... 1 ... 1 

► .. , .« , ... _ ... ; .. i ... j 


Aflrra 

Morar 

Gwalior Oita«lel 

Heeproe (d iiK>i*tli»>) 

Jhaiml 

Nowaoug 

Haiiunr 

Jubbulpore 


IJmballa 

Jiilluniiur 

Feroiepuro 

MuolLun 

Scalkotc 

I'liiriuur 

Fort Lahore 

Meean Meor 

Bnwitlplndoo 

CatnplMillpure (bmuntliH) 

Attook 

Nowshew 

Poahawur 


Darjeeling 

Kyuoe Tal (0 numtliA) 

Raneekhet (U nionthii) 

Laudour (8 iiioutha) 

Chiu'krata 

KuMuwlie (U months) 

Dugshaie 

Hulmthoo (10 munihs) 

Jutogh (0 nioiithM) 

Kaugru and Dhuriin.alla (10 months) 
linvEra IIIIIh (U inonthn) 
Murroti|'aniily Camp (0 months) 






DjtKttAii Puupaitcv 



WOMEN AND CHILDEEN OF EUEOPEAN EEOIMENTS, 1870. 


' VIL 


DETAIL (jf fht ADUISSIOSataa DEATESef iit WOMEN and OUIIDKEN cfEVEOPEAN EE&tMMSTE 




Admitted 

Died 

Admitted. 

Died. 

per 1,000 
of 

per 1,000 



Strength. 

Strength. 

19 

IH 

5*4 

a-eo 1 

3 


•9 

... 

8 



• ... 

3 


... 

... 

2 


»• 


6 


... 

ft 

1 

1* 



1,219 

1 

iiWi 

} 7*07 

m 

26 

mo 

62 


17-6 

... 


... 

... 

... 

1 



... 

2 



... 

42 

U 

11*0 

8*97 

2&M 

1 t 

4 

... 

... 

'i 

10 

1 

"'ai ' 

} 8*18 

' 2 

..4 



i « 

• •• 

i 

... 

' 24 

141 

ft ! 

... 

! 3 


1 

... 

10 

8* 

ft ' 

... 

' 1 


1 

... 

' 228 


**il3‘0 i 

... 

! 

... 

1 

... 1 


1 

... 


... 1 

4 


i 

... 1 

9 

8 

... 

1*42 

1 

1 

... 

... 

.S6 

... 1 



a 

1 i 

1 

( 


1 

} 38*1 

1*14 . 

4 


1 


1 " 

"■ ij 

J 



AtBRAOK fiTKlrtrOTH, S,618. 

Admitted during the yeir ... 4,024, l*cr l,ooo of Strength 
m\ ... ... . rw 1,000 of Strength 


CAUSES OK ADMISSIONS 
and DHATHS. 


Cholera 

Smallpox 

Chickenpox 

Meaiilea 

Scarlatina 

Parolitia 

Kryalpelaa 

Pyumia (from retained placenta) 
Intcnnltlent Fever* 

Remittent and Continued Keverw 

Rheumotiim 

PrimoT}' SyphlliH 

Secondary Sypliiila 

Scrofula 

Phthieia PulmonaUa 

Annmia 

Scurvy 

Sunstroke 

Apoplexy 

Paralysis 

^ilepsy 

McunilKiA 

Cophalfea 

Mania 

Dementia 

Ophthalmia 

Otitis 

Epistaxis 

Paljiitation 

Heart Diso.iw'! 

Pericarditis 

Tonsillitis 

Loryotfitls 

Itroncnitla 

Asthma 

Pleurisy 

Pneumonia 

Stomatitis 

Gastritis 

Rnterltis 

Peritonitis 

IHspepsia 

OGstipulion 

Coliu 

Hnmorrholds 
Tapeworm 
Jaundice 
Hepatitis 
Spleen Dlseabo 
Dysentery 
fHarrlKen 
Nopliritis 
Iscnurla 
Qonurrhma 
Amenorrheca 
I I^smennrrhuxi 
Monorrhagia 
Ovaritis 

Ovarian Tumour 
Ulcer of lltcniH 
Cancer of UteruB 
Leacorriiiea 
Prolapsus of Uterus 
Motrltis 

Retained Placenta 

Uterine Hwinurrhage 

Placenta Pran in 

Puerperal Convulsions 

Hysteria 

Pelvic Abscess 

Abortion 

Hynovltis 

Necrosis 

Abscess 

Ulcer 

Dolls 

Carbuncle 

Bkln Diseasea 

Tumour 

Debility 

Ebriosltoa 

Injuries 

Cause not ascertained 
ChUdblrih and Abortion 


Ratio for all causes not specially cal* 
oulated 


I CHILDREN. 

ATBiiai BnigATK, 11,644. 

1148*80 Admitted during the year ... 4,898. Per 1,000 of Straigth 
88 69 Died 401. PUr 1,000 of Btnuigth 


CAUBR8 OF ADMIB810N8 
AND DKATHB. 


Cholera 
Hmallpox 
Chick vtipox 
Measles 

Hooping Cough 

Parotitis 

Hearlstlna 

Hydrophobia 

Erysipelas 

Intermittent Fevers 

Remittent and Continued Feven 

Rheumatism 

Hecondary Hyphilia 

Scrofula 

Tabes Mesentcrica 

Phthisis Pnimonalls 

Hlp'Joint Disease 

i^iiuns Absoess 

Anonnia 

Scurvy 

Sunstroke 

Chorea 

Epilepsy 

Neuralgia 

Menlniritis 

Hydntcetihalui 


21*0 I 1*70 

f ... 

ni } 


Heart Disease 
l^pitatton 


Plbnrisy 

Pneumonia 

Stomatitis 

Aphtha 

OaitriUs 

Enteritlr 

Dyipepela 

Ooslipation 

Coilo 

Hemorrbolds 

Hernia 

Tapeworm 

Jaundice 

Hmtitis 

Spleen Disease 

Dysentery 

InarrhcDa 

Nonhritls 

Ischuria 

J’himoils 

Leucorrhoea 

Amenorrhosa 

Curvature of Bplnc 

Harelip 


; > ait) 1 ... 


5 

2*' 

1 

2 

1*1 

' 

1 

' 


17 

1 

... 1 

« 1 

! 

07 


190 

2 

... 

1 

8 


1 

56 

1 

1 1 

26 

11 


mj ... 

18 

... 

... 1 ... 

330 

1 1 

2* 

187*4t' "i*14J 

* \ 
34 

;;; 

, ”«7 !” 

3 


!!! its 

-t ' 

* Its 

100'3 1*14 

4,024 

1 118 

i I 

1148*8 1 88*06 


Spina Riflda 

1 

1 

... 

Dentition 

278 

60 

4S’4 

Synovitis 

Skin DImoscs 

4 

86 

... 

... 

Abscess 

81 

1 

) 

Ulcer 

18 

■ ■■ 

1 12*8 

Boils 

20 


Debility ... | 

229 

691 

71*2t 

Injuries ... | 

Amputation of Arm (after Compound 

69 

2 

12'2 

Fracture) 

... 

1 

... 


Died. 

Admitted Died 
per l^OOty per IjOQO 

Btr^h. Strength., 

9 

1*0 1*60 

... 

•4 


‘6*4 

8 

6*0 ‘66 


1 l ■■■ 

2 S 10*8 


Ratio for all cauies not specially 
calculated 


* These dealhi are entered under the heading " Childbirth and Abortion'* la Table 1 1 taken together, they, give a ntio of 8*18 per 1.000 of Strength, 
t The di'RtliH not^ nnder " Debility" Include the deaths from Aowmla. 
t ^Vith Anssmia. 




2. NATIVE TROOPS, 1870. 


The regimental strengths upon which the actual dealh-ratc for the year is cahrulated are 
taken as at Ist January. The difference between the strength of Januarj’ and Dex'cmber is 228 
only, the strength on the 1st January having been 41,731, and on the 31st December 41,5(13, 
The death-rates may, therefore, be calculated njitfi approximate accuracy on the strength with 
which regiments commenced the year. The total deaths, absent and present, amount to 869, 
and this number, with a strength of 44,731, represents a loss of 19'43 per 1,000. The deaths of 
men present with their regiments amoimted to 032, giving a ratio of liV89 in relation to a 
strength of 39,783, the average present during the year. 




NATIVE TROOTS, 1870. 
1 . 


TABLE the SICK.VISSS and MOliTATATT among the NATIVE THOOPS serving in the BENGAL VEKSIDENCY 

during the Year 1870, and the prevalence of the principal Vieeatiee in each Month of the IVa**. 

Staiemcftt is for the Ucjrnlar Nalivo Army (mly, and for mon proKPnt from timnth to month with their lleffli^enta.— flee introductory note.) 


MONTHS. 


January 

Feltnmry 

March 

April 

May 

Juno 

July 

AuiruBi 

Hcpl ember 

October 
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NATIVE TROOPS, 1870. 
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NATIVE TKOOl’S, 1870 . 
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V. 


’TAnlS tluming tk> SICKXSSS ami UORTALtTY amag tka NATirg I'HOOPSaeniag U lit AOSA DISTRICT and i» 
f/ENTUAL INDIA durinff the Year 1B70, aad the preDaienee of the principal Diteum >» each Month of the Year. 

(^vml of (ho Btationi o| tAo area usaailjr occupied by Regimente of the Bengal Army, were, in 1870, occupied by Madnw TroOpi. The Btatietica of (he Medraa Trout>a 
^ oocupying Stutloni of (he Bengal I’ruHideucy are given in Table XVII,) 
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NATIVE TROOPS, 1870. 
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VI. 


TABIS thawinj ttf SICKy^SS mul MORTAITTT amoog th NAW'B TROOPS tfrnnj lU PUSJAB O* rmn*' 
1670. and the prevalence of the principal DiMcaeee in each Month of the Year. 
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Abient Dcatha, 90. llaUa of 391 DoalhM, 22'37 per 1,000 of the Total Ref^imental 9lron((th. 
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NATIVE TROOPS, 1870. 

Tin. 


TABLT. showing the SICKNESS and MORTAIITI' among the NATIVE TROOPS, composing the CENTRAL INDIA IRUEOUIAR 
FORCE, during the Year 1870, and the preoalenee of the principal Diaeaees in each Month of the Year, 
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Thi' Total Strength of the Corps of the Central India Force waa approximately 4^918, and oat of this strength the deaths were 62, which gives a ratio of 10*68 per 1/^' ‘ 
The Oain and Loss Statement for the year is as under— *• 
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NATO TE00P8, 1870. 


TAm.E showing iU HWKNESS and MOSTALITY among iho NATIVE TROOPS, composing ike PUNJAB IRREGCLAIi 
FORCE, during the Tear 1870, aatd the prevalence qf the principal Eieeaees in each Month of the i«ar. 
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Calculated on il S trength of 1 2JN)0, wbivb approximately rppreBenti tho Total Strength, abarot av well aa preaent, the Death-rate of the year ia IS'SC per the 
fijuivahml^f 2iJi>deathB. 

(iain and Low Statement for the Frontier Force for the year wiw bn under— 


The (iain and Low Statement for the Frontier Force for the year wiw bn under— 
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NATIVE TROOPS, 1870. 

' X. 


TA-BLH thom*g ilu, SICKUBSS md MORTALITY among tin SATIFB TR00T8 of 0* SEOVLAS ASMT mi of tko PUNJAB 
FXONTI BR BORCB tening TSANS-1NDV8 inring tko Toar 1990, and tkepmaloHoo of tke principal IXccaicc in cock Monlk of ike Year. 

This Table eontalna the entire of the flgtiroi ehown in the Statement for the Punjab Frontier Foroe, with the exooption of the Statletica of Abbottabad, aa well br the 
StatUticB of the Kcffimcnte of tho Rofolar Native Army lervinfr beyond the Indufl already incorporated in the General Statement fo ' the Punjab.) 




M 

§ 







Gjiirflxa ov DaiTira iw HoarixaL. 


( 































tc 





















►* 



s 




1 












i 



MONTHS. 

A 

i 

V 

1 

§> 

1 

1 

1 

*! 

ii 

1 

1 

•8 

1 

1. 


i 

1 

N 

JJ 

& 

& 

i 


1 

(S 

1 

1 

1 

b 


\ 

1 

1 

1 

1 

1 

1 

1 

0 

1 


S 

e 

•i 



ja 


if 

£ 

's* 

s 

H 


§ 

•3 


1 


E 


1 

© 




1 


‘g 

V 

s 

o 

e 

1 




S 

(S’ 

1 

1 

5 

OQ 

1 

1 

£ 

s 

1 

1 

1 

% 

1 

•Tnmiary 

14, 376 

840 

50*0 

28 

1*05 



5 

H 

2 

4 

1 



11 


1 






1 

Kcbriiarv 

11,900 

613 

42-0 

25 

1-76 

... 

i 

... 

3 


1 

... 


i 

17 





2 


... 

... 

Man'll 

14^5H1 

£2.3 

S£0 

18 

1-28 

... 


2 

2 

1 

1 

1 

... 

1 

7 


1 

... 


1 

i 

... 


April 

13,Alt 

430 

83-1 

15 

1-11 

... 

... 

1 

2 

1 

... 




9 


2 



1 

... 

1 

4 

Miiy 

12,»93 

41H 

84-7 

15 

1-16 

... 


H 

4 

3 

1 




2 

i 






1 

... 

•luiie 

19.747 

4Ut 

94-5 

12 

‘94 

... 


1 

1 




i 


... 





'i 


3 

6 

July 

12,ri.17 

4A0 

85-9 

14 

1-12 

... 


2 

1 

"i 

a 



i 

... 


1 

... 




* 


Auuuet 

12.&ia 

£31 

41-5 

10 

•HO 

... 


3 

2 


1 

eei 



1 

... 

1 





... 


September 

12,060 

1,1 IH 

80-0 

10 

■80 

••• 


2 

S 

... 

2 

1 

1 ••• 


i 

1 


... 



’i 


... 

... 

Ot'iitbcr 

12,040 

l,6:Ml 

125-2 

18 

i-su 



8 

2 


2 

1 



8 




‘‘i 



1 

... 

November 

13,077 

1,453 

1047 

35 

[ 2-62 

!!! 


16 

5 


8 

2 



0 







... 

... 

Beeoiiibvr 

14,fiU5 

1,131 

78-0 

55 

8-70 


1 

7 

i 


i 

8 

4 


1 

IH 

.1 

■"l 

’’i 

B 


1 

”2 









... 

2 1 

£0 

36 1 

1 

13 

20 

** 

1 

1 

1 ^ 

1 72 


7 

1 



1 ^ 

^ 10 

12 











Died 

per ],n(K) of the Averaffo Streiiifth. 





For the >nir 

13,452 

flOO 

59-5 

25£ 

18-06 

... 

•15 

0.-32 

-90 1 

!j 

! 1-03 

1 ! 

'07 

-07 

-87 

5-35 

-16 

'62 ; '07 

*07 

|-62 

•22 

'76 

‘HO 


Abaent Doatiia 06. Katio of 3fil Beatha, 28'64r per 1»C00 of I he Total Beifimentnl Strength. 





NtTHBIK OV AUKIBBIOVB ilfTO ItOBFiru. IN KACB MoVTH. 




1 


CAFSKS OF 













Totnl 

Adniitied 

Admitted 
per I.IXNI of 
HtrenKth. 

Bled out 
of each 

ABMltiSlONb, 

Jan. 

Feb. 

March. 

April. 

May. 

Juno. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Bft*. 

duriiiK 
the Year. 

huudrud 

truated. 


Cholera 

Smallpox 

... 

*" 1 

... 

"el 

... 

... 

... 

1 



... 

... 

8 

'2 

"iw‘07 

Fever, Intermil ten t 

Fever, Kemittuut and 

I 02 

412 

536 

571 

1,*627 

711 

090 

1,262 

8,24.5 

f037 

.%9(N) 

1,914 

18,612 

1970 2 

•27 

Contimu'd 

10 

16 

20 

U 

80 

7 

13 

10 

24 

42 

21 

20 

248 

18‘4 

14-U 

Apoplexy 

1 

2 

1 

... 

3 

... 

11 

1 




4 

23 

1-7 

fi8'17 

DyMeiilory 

Blnrrhiea 

100 

44 

64 

08 

IIH 

101 

68 

103 

179 

150 

263 

140 

1,-103 

108-8 

} i« 

07 

64 

02 

07 

71 

77 

5N 

85 

72 

07 

no 

100 

966 

711 

HepatltlH 

a 

1 

4 

2 

... 

7 

... 

4 

2 

1 

1 

... 

26 

JO 

' 4*00 

Spleen IMeeasp 

30 

17 

13 

H 

IS 

11 

13 

0 

208 

135 

113 

83 

fria 

47'7 

-78 

UeRnirntory HiaenaeB ... 
PhlliiHlH PulnionallH ... 

160 

102 

ION 

00 

30 

80 

29 

12 

21 

24 

07 

214 

883 

65-0 

81 6 

1 

2 

4 

2 

2 

1 

3 

1 




8 

19 

1 - 4 : 

96*81 

Bropsy 

... 

... 


... 

... 

1 

1 

... 


2 

8 

3 

9 

'7 

iru 

Seurvy 

2 

5 

5 

2 

1 

2 

2 


1 

*i 

3 

28 

2-1 ! 

3*67 

Kbenmnliiim 

100 

80 

97 

£6 

62 

46 

41 

61 

89 

47 

87 

80 

793 

68 0 ' 

Vonoreal DlaeaBee 

21 

. 24 

21 

20 

23 

81 

26 

94 

27 

24 

86 

24 

908 

22-9 : 

* 

F.je IHBoauKB 

14 

17 

26 

IN 

M 

80 

40 

60 

51 

40 

97 

15 

388 

28-7 ' 


AIikwhr and nicer 

166 

IIH 

126 

08 

13() 

113 

196 

235 

125 

00 

14H 

167 

1,707 

126-9 : 

‘35 

SVomidM and Ai'eidentn ... 

114 

121 

17fi 

IIH 

161 

118 

1.30 

148 

100 

100 

1.32 

115 

1,6.17 

111-3 


All other t’anacH 

171 

130 

140 

131 

137 

OH 

109 

163 

80 

03 

100 

100 

1,685 

117‘8 

1 



1,757 

1.152 

1,440 

1,246 

1,829 1 

t 

1,360 

1 

1,432 

1 

2,240 

4^185 

4,001 

6,116 

2,406 

29.127 

1 






Admitted per ],0OQ of the Averaifu Strength in mh Montli. 
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100*0 

114*2 

1700 

SMt 

*7W 
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86S'7 

i 

1000 
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NATIVE TROOPS, 1870. 


TABLE 9 huwing thi DAILY AVERAGE SICK^HATE of each STATION in each Month , 


DaUT DICK FIB 1,000 or AvIBAOI HtBIITOTH IV lien Moitth. 


for till) 

period of t 

obeervAtioD. i | 4 ^ 

I I is i* 


!? i I a 
n I ^ ^ ^ 



AvoniKO 
Dnily Hick j 
perl,00Uof: Uatio 

Htrwujrlli flip inch 
¥ daiinn flic I ’ ruviiii ' i ' 

a iMriod of 

I olworvAtion. 


FortWiniam ... 

Alipore 

Dum-Dnm ... 
Birmckpore ... 
Berluunporu ... 

Dacca 

OAchArAQdBylhci 

BblllonK 
UowhAltjr 
roKporo 
Nowgonir 
Upper AsBant ... 

Duxa 

Julpigoroe, (11 moitniN) 

Bhaugulporo ... 

Dinapnre 

HugowUe 

BcunroB 

Gorackporo ... 

FyiAbAd 

lilicknuw 

Seetapore 

Futtenghnr ... 

CAVuporo 

AUahabad 

Nnfrndc, (10 monthrt) 
8ha)iJohAn]M>re 

llareniy 

MorAdabod ... 
Almorah 

liAiieekhet Riiddfi 

Chuckrata (II niuiitbH) 

Deyrah 

Itoorkee 

Hvorttt 

Delhi 

Agra 

Morar 

JIuwbI 

Nowgong 

Lullutujllia ... 

Deolee 

Uinballa 

Hlmla (H months) 

liOiKilAiiah 

Fhllluur 

Jiilluudur 

Feroseporo 

MooUaii 

Boalkotc 

DhurmNalla ... 

Itukloh 
Umrltsur 
MeeanMeer ... 

Jhclum 

Uawulpindi’o ... 
Tallaffuiigu ... 

Altot^ 

Hosara (10 nionlhs) 
Morroc (10 munUis) 
Nowslyuii 
PoahAwn 


SOi 60*6 
02*6 4a*A 
#*0 26*2 
06*i 80*7 
87*0 87*9 

87*3 26*9 

43-U 48*0 

62*2 a-H 
41*7 32H 

86*9 41-9 

36*7 11*9 

86-7 34*4 

40*0 48*3 
... 61-1 
26*6 19*6 

88*7 19*7 

20*2 20-4 

61 ‘H 63*6 
30*2 46*9 
21*9 22-8 
17*0 47*2 
43*9 80*4 
•16*6 84*8 

.8.81 41-3 

20*4 19-4 

88-7 88*7 
102 10*2 
19*8 21*8 

19*2 19-2 

82 0 28-1 
21*0 24*4 
20*8 17*7 

80-7 42*3 

19*6 20-2 

61-1 46*0 

69 6 86*7 

48*0 41-2 

07*1 66*4 

84*8 26-6 

«0*7 76-7 , 
08-6 64-8 

70*4 06*2 


27*8 41*7 

26*8 88-0 

29*4 4U*6 

44*7 20*4 

64-0 800 

260 19*0 

23 7 21*6 

20*8 12-0 

20-6 20*7 

70-9 04*3 

80*6 31*1 

0*2-9 67*0 

9 6 181 

29 1 23*3 

32 0 24*8 

84*6 17*2 

71*0 46*1 

46*8 28*4 


86*0 4N-S 
60*4 86*9 

21*7 81*7 

49-N 46-7 
118*0 76-8 
19*0 30*1 

18- 3 .88*0 

89-8 48*0 

26*0 22*2 
82*8 82-8 
no 11*0 

17*6 26*3 

42*7 88*4 
41*8 87*3 

37*0 86*7 
22-0 24*9 

17*6 20*.l 

84*7 461 

46*8 821 

17*0 246 

36*7 24-4 

30*4 28*6 

87*0 4H*6 

81-1 22*0 
22*0 19*3 

12*7 20*8 

16*2 16*4 

280 81*2 
146 12*2 

61*0 80*1 

19- 9 2-1-4 

20*1 A 25*0 
m-7 40*6 

%*6 10*8 
00*9 49-0 

26*2 46*4 

80*6 24*0 

74*0 H2*9 

21*6 20*2 
69-9 68-0 

14*1 14*1 

HH*6 98*0 
28*7 81*0 

lUB 22*7 
1.3*9 63-6 

28*0 106*1 
24*1 28*4 

]H*4 2H-6 

29*7 84*0 

21*8 24*0 

26*9 194 

200 186 
4H8 18*8 

60*8 77*8 
17*1 20*9 

43*2 27 0 
26*7 30-0 
34*9 2.T0 

24*0 270 

60-0 00-0 
20*9 10-6 


00 0 76 0 
44*1 61*6 

38-0 28-0 

•DO 46*4 

66-0 01-4 

80-8 30*0 

67*8 67*3 

87*8 48*1 

24*4 63 7 

80- 6 41-2 

11*9 23*8 

87*2 67*9 
38*2 34*7 
41*7 47-8 

10*2 20*0 
26-0 800 
82*5 28*9 

28*7 .38-8 

20*0 22-9 

n-8 199 

19- 2 2.3-4 

81- 2 80*1 

40-2 62-0 

20- 7 82-9 

20*8 29*6 

80*0 62*2 
19*0 10-7 

88-9 32-9 

98 14*7 

49-0 478 

2H*7 .378 
25-5 22*1 

27*9 28-0 

8*9 1 1-6 

27*2 mo 
20*1 24-8 

27*3 22*.4 

09*9 064 

10*0 22*2 
66*8 03*0 
14*1 42*3 

72*6 ■W*2 

82*0 38-3 

170 17*0 

161 ... 
70*9 140*0 
89*0 60*2 

29*7 28*3 

28-0 81*3 

20- 0 21*4 

27*7 277 

82-2 31-8 

18-8 13-7 

67*0 4:t-9 

10-1 20-0 , 
2H-1 33-7 

28 4 26*0 

341 34-1 

UH 43*2 
40-0 00-0 

21 - 8 360 


00-0 81*8 
06*9 01*0 

48-1 00-4 

48-1 44-2 

43 0 86-1 

■12-0 88-2 
60-4 38-1 

87- 0 .323 

78-4 62*8 

62*4 20*0 

2.SM 11*9 
O8‘0 00*0 

62-2 09*5 

88- 6 42’4 

.•KfO 11*7 
.30-2 .30*7 

61*1 46.8 

564 067 

20*1 83 0 

23*0 89 1 

31 3 43 0 

.31-2 .W-? 

03.6 UW-O 
68-H 1140 
49*0 11.3*7 
84*6 410 

173 170 

38-6 -JO-O 
293 437 

67*6 47*2 
;«I*0 23-6 

36*2 21*6 

62*6 41*4 

89*1 66i 

33*4 40*9 

806 133*4 
420 806 
126*7 m»*4 

807 94*5 

14H‘H 101*4 
120*8 70*1 

106*6 171*6 

Ml ’3 137*9 
810 21*8 
108*1 81*1 
IH 9‘2 102*2 
174*8 1187 
' 82*6 80*2 
I 68*0 01*1 

46*7 40*2 

27*0 268 

41-6 22‘U I 

76-3 OS T) i 
49 7 6h 6 
327 40-2 

08-8 60 6 
30-9 270 

1IW7 120*11 
Hl-3 07-9 
00-0 400 

68 7 81*0 

124*8 1800 


004 68-9 

44*6 49*8 

67- 9 41-4 
00*3 00*7 
6*2-0 01-4 

41- 4 19-2 

14-4 432 

42- 0 80-0 

41-8 41*1 

02 2 671 

2.3*8 47 0 

62*1 41-0 

09-8 46*4 

44-0 47*8 

26-0 2M’7 

89*7 

46-8 2S'0 

68- 1 47*8 

32-6 W*3 

810 24*0 

A30 46-6 

31*9 200 

611 34'] 

70-8 61-0 


100 8-6 
.37-8 .31-8 

28 9 21-0 

SH-7 31-9 
34-6 321 

19*0 ... 

8H-H .31*2 
81*6 222 
41*0 40*6 

70*2 Ot-3 
4.3-1 017 
116.3 89*1 

62- 4 20*3 

86-4 81-1 

01*6 13*6 

140*8 130-1 

80 1 60-8 
84*3 ... 

8i-l 27*0 
9H’2 110-0 
32*0 21*0 

00-2 60-0 
30*0 11-2 

212 23*0 

I 32-7 3J*8 

i 47 0 61-H 

10;i'0 08-9 

46-9 28*6 

6*2-1 62*6 

63- 8 00-1 

H3-8 02*1 


159*3 83*9 

96*6 82*1 


FL’v.iAn Fhomtiak Foaok. 


Murdan 

Abbottobad ... 

Kolwt 

Dannoo 

Dora Uhasoc Kban 
Dora Ismael Klioii 
Kiljanpon) 


I 00*8 46*9 13*6 66*1 81*4 100*7 1 181*9 118*8 

I 06*4 W'2 03*8 90*8 112*6 ; M{-6 63*1 

30*6 ^*1 30 8 87*8 840 101 H : 00*7 74*0 

80 0 44*4 'lO-l 4«*3 07*7 08 ;i j 70*7 0.3-3 

31 1 30-2 20-8 31-0 R7'9 HHl6>10n 09 8 

80-7 38*4 84*6 881 47-3 72 8 j 71-0 Ol'rt 

00*8 61*8 89-1 47-6 Ml-0 203*8 2iyi 130*2 


CavTaAi Ivuu Kobck . 


Augur 

Ooimah 

Sirdurpore 

Kberwarrah ... 

Kriupoorah ... 

Deolee 

Hehore 


44*9 i 34*0 38*4 77*0 4l*K 61*8 60*9 22*1 

0*8 10*1 0*6 H*6 8*6 10-7 11-6 82 0 

16*3 21*2 14*2 21*1 24*0 ' 807 20*4 84 8 

88*6 27*0 81*8 I 80*0 47*:) (Ci .> 60 1 42*7 

17*1 IM 13*7 i 23*2 22-i 607 46 2 30*0 

66*8 47*8 60*4 | 62*1 87*0 00*H 74-2 1 77*.'; 

28*0 23*9 I 27*6 ' 39* 1 8tl*8 46-0 3N 6 I 277 


40*0 *1 

1.V1 

22*0 

30*4 30*6 

29*6 

69*6 

84*3 J 



Mim TROOPS, 1870. 
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TAJiLF. showing ihe KATW i» irhieh Ihf CHIEF J)J>^FASFS hart contrihuted tomaktvpiU ADMISSION-RArE of each STATION. 
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srvrifiN^. 


51 

sZ 

1 
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1 

A* 3 
£-c’ 

1 

Btixnipth , 
darinp the 









5 

J 

§ 

J 



pnriod of 
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Jj 


J 

.9 

‘1 



0 

otwurvation. 




1 ^ 

! t 

I 

1 

£ 

i 

1 

id 

1 

t 

jl 




a 

! ^ 

Urn 

& 

e 

£ 



JO 

K 

> 

s 
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FrtPl. Williftm 


aSN 

1 

0 4 

1076-2 

! 

1 155*2 

in*.i 

8*1 

126 

22-0 

1207 

31*4 

137*0 

647*8 

2.120*0 

Alipitrc 


000 

H-3 

, or.vo 

831*3 

133*3 


12*5 

15*6 

673 

86*4 

6H*H 

602-1 

2116*6 



475 

42 

tiWO 

107*4 

65-8 

6*8 

2*1 

14*7 

60*5 

20-6 

71*6 

806*3 

1116'8 

HarnM'kp(»r» 


075 

4-4 

fiOH‘2 

1201) 

32.6 

1*5 

4*4 

2i)*7 

60*8 

60-4 

69*0 

826*9 

1198-6 

lirrliintipdru 


132 

8-2 

111V7 

90-2 

49*2 

... 

6*2 

410 

00-2 

24-0 

0*2 

270*6 

1705*0 

Daccn 


800 

10-2 

294-5 

93*8 

114)*0 

65 

6-5 

07 

74*4 

,12-4 

36-8 

4.1S-7 

1110*5 

Cnchar an<l S^llu•l 


372 

2-7 

14)20-0 

68*8 

32*8 

54 


84*0 

102*1 

4.1*0 

61-8 

284*9 

1647*8 

HllilldUlC 


7fU 

1-3 

273-41 

5.51) 

841) 

7*0 

70-6 

lH-3 

46*i 

41*2 

00*4 

8oH'0 

939-8 

(J(>wlinll> 


Ml 

1911 

048*2 

70*5 

62« 

3*9 

15-7 

27*4 

17*6 

64*0 

47*0 

358-1 

16204 

T«7pori* 


IHO 


1021-2 

42*3 

95*3 

... 

62-9 

16*0 

100*6 

87*0 

1(H)*6 

676*7 

2042-3 

Nijwjronjr 


Rt 


24)2*4 

85*7 

23*8 

11*9 

1)0 


m 

23H 

11*9 

1.11*0 

6111) 

rp|'<'r AhKiim 


813 

12 

806-6 

94*7 

40*7 

1*2 

20-0 

18*6 

60-3 

2-6 

761) 

877*6 

16941 

Htun 


670 


481*9 

1711) 

127*6 

... 



67-3 

1.T8 

55*3 

420*6 

13437 

•liilpifforci' (1 1 ttiiititltK) 


607 

M4 

230*5 

9S*8 

68*6 

... 

0*7 

Toi 

46*6 

11*7 

26*1 

130*7 

629-8 

Hliau^ulporo 


211 


104*3 

62*1 


... 

33-2 

87*9 

28*4 

113*8 

4*7 

274*9 

049*3 

Diimpnnt 


834 

«u 

314*4 

20-9 

'44*0 

6*0 


.15*0 

.12*9 

47*0 

21*0 

162*7 

604*7 

Hejrowli« 


8041 


200-8 

78-4 

13*1 

... 


3*3 

82*7 

29*4 

19*0 

369*6 

820‘H 

lii'iiurcH 


5413 

I'H 

4)03*2 

66-8 

17*8 

1-8 

2H-6 

14*2 

83*6 

67*6 

16*0 

245*6 

1096*1 

(tiinu'kporo 


701 


321*0 

40-0 

1*4 

2-9 

4-3 

m*3 

81*2 

68*4 

46*6 

809*6 

021*6 

Kv/nlmd 


040 

8-1 

44I4VO 

66-5 

23-1 

... 

4-0 

29*3 

3H‘6 

36-4 

24*7 

101*8 

862*9 

litu'kiiow 


1,72H 

17 

flHM 1 

4«)-3 

78*7 

2.1 

fO-3 

42-2 

58-2 

32 4 

264 

327*0 

1265*6 

HiH'taporo 


421 

301*0 

73-0 

241*1 

0*6 

2-4 

4I)-H 

96-0 

46-1 

70-0 

496*5 

1260*0 

FiiMnifrliiu' 


1N2 

•** 

802-2 

A2*4 

66-0 

... 

5-6 

65*0 

41*0 

08-0 

331) 

460*0 

1680*8 

rnwnpori' 


867 


llWI-2 

38*8 

52*5 

1*2 

6-H 

2N‘I) 

29*3 

«5S 

24-6 

405*0 

1806*2 

AllnhnltnU 

uu 

H24 

1-2 

1004V 1 

141*1 

64*3 

1*2 

4-9 

15*6 

6t*6 

86-4 

34‘() 

207*0 

1620-0 

Nafriiili> (10 tmmUiM) 


131 


442-8 

68*7 

7*6 

7*6 


16*3 

•15-8 

7*6 

7-0 

190*9 

793*0 

Slialijohaniwro 

HorrUly 


360 

2‘8 

312-0 

47-4 




13*0 

10*7 

32-3 

8-3 

07*6 

620*0 


Olfl 


li84ro 

2ri» 

1*1 

i*i 

8*3 

28*4 

362 

40-4 

21-8 

.110*1 

7633 

4\florri(Iuhn(l 


404) 

2-5 

34141-0 

2«*0 

6-0 

••• 


6-0 

101) 

27-6 

lo-o. 

102*6 

642*6 

Almorah 


037 


381-2 

28*7 

“ 9*0 

6*4 

8*0 

17*5 

100*6 

61-0 

60-0 

2.11.1 

H94‘8 

Uanccklii'i Koadh 


00] 


295-0 

64*6 

4.3*6 

... 

1*5 

12*1 

76*7 

63-5 

10-6 

3H6*H 

961*0 

t'luu'kruln (II miaitlih) 


430 

-t- 

232-0 

41.2 

26*0 

... 

2*3 

IHD 

3‘r2 

37-2 

82-0 

200*0 

630.1 

IX'.vrnli 


m 


214-0 

4*5 

10*4 

7*5 

74*6 

67*2 

26*4 

53-7 

13*4 

255-2 

786*8 

lliiiirki'c 


910 


0O5'» 

20-5 

29*1 


8*6 

6*6 

2.1*5 

29-4 

^-1 

1700 

917*0 

Mi’orut 


sat 

‘jjTi 

H4H-7 

64-6 

249 

6*0 

14*9 

0*0 

60*0 

I 6-7 

890 

302-2 

1417*9 

I>plhi 


0414 

V5 

10*20-6 

410-3 

642 

, 8*0 

9*0 

1*5 

37-7 

91) 

i 1 

236-0 

2076*3 

Atfta 


l.OfiM 


00211 

340 

m 

1*0 

1-0 

28*4 

099 

76-6 

1' 37-n 

313*8 

1267*6 

M«>rar 


1,433 

”'•7 

22 W5 

127*7 

104*0 


7*0 

61*0 

141*8 

40-5 

j 44-0 

702*7 

5626*6 

•lltaiiMl 


707 


6418-0 

211) 

16*6 

... 

25*4 

7*1 

30-6 

I H-6 

70*4 

762-4 

Nouffonic 


273 


1341*3 

146-6 

no 

3-7 

’4()*3 

40*3 

139*2 

25*0 

16.1 

074*4 

2743*6 

Lullutporo 


71 


2211*2 

28-2 i 




u-i 

50-3 

14*1 

i 14*1 

.100-2 

8701*2 

Ucoli'ii 


20,3 


1684-7 

691) 

24*4) 

... 

... 

19*7 

64-2 

123*1 

1 29*0 

' 413*8 1 

2418-7 

Uniliiilla 


»07 


845-0 

46-3 

22*1 J 

2-2 

' 2*2 

.18*6 

62*6 

.16-6 

32-0 

1 341*8 

1432*2 

Simla (s mimtlis) . 

.. 

170 


4001 

2*2-7 

84*1 ! 

... 

5-7 

51*1 

11*4 

1 ... 

176*1 

710*2 

.liillufKiiir 


64n 


11(12-1 

50-41 

5*6 j 

1*8 

20*2 

21*0 

20-1 1 

27*4 

1 6.4*7 

299*2 

1678*8 

Krri»/p}Hjro 


41 W 


426-0 

86*5 

23*2 

1*5 

20-1 

33*0 

80-2 ! 

02*4 

1 7h-7 

429*0 

1166*1 

Moiilhiii 


1 0341 


•W0*1 

25*41 

20*3 1 

1*1 

7*5 

29 9 

63*4 1 

16 0 

1 36-5 

3UO-2 

930*0 

Seal koto 


1,01.1 

•(« 

504-1 

27*6 

6*0 1 

21) 

1*0 

28*0 

11*9 

.12*0 

1 10-9 

174*7 

799*0 

l>hiinnnHlIa 


013 


4WH0 

20'3 1 

10-0 1 

3*1 ^ 

15*6 

8*1*7 

52-9 

17*1 

12-5 

177*6 

981*3 

Ihiklitli 

! 

527 


242-0 

3*8 1 

; 95 I 


70 

5*7 

61-2 

5*7 

1 16*1 

SIO-0 

068*1 

Vinrltaur 


140 


4130 1 

161-1 

102-7 I 

f* 

34-3 

1.17 

34*3 

64*6 

1 47*9 

315-1 

1.1973 

Mfoaii Moor 


1,87J 

* 

841*J-2 

101*4 

48-1 j 


37*2 

27*7 

600 

26*6 

1 1321) 

3.‘i2*3 

1660*0 

.iliitliim 


1,033 


4172-4 

80*2 

24)-2 ’ 

”i*2 

1*2 

28*2 

39-2 

163 

i 35*5 

260-3 

1163*7 

l{nwiilpiii(l«o 


WI7 

... 

001 -0 

77-2 

87*8 

1*0 

7*0 

19-1 

aT2 

16-1 

, 87*2 

34M)-9 

1030*0 

Tanafrmitro 


508 


707-8 

61*1 1 

15*7 

' ..1 

21) 

38’4 

41-3 

5*9 

40*1 , 

3.17*9 

1243*6 

Attoi'k 


105 


12.303 

14):t-U j 

1001 

... 


12*1 

(K)'0 

... 

1 12*1 

278*8 

1806*0 

Kiizarn (10 niontliNi 


IHIO 


58(1-1 

54*6 1 

25*8 

*30 

ib-o 

10-0 1 

2H'H 

80*3 

21*3 

209*1 

080-8 

MnrroP (lo uiuiithH) 

1 

80 


837-5 

102*6 ! 

! 6260 1 



25*0 1 

12*6 1 

62*5 

662-6 

, £187*6 

Nowahem 


8N0 


1 1(013-0 

177*3 ; 

, 20-5 , 

"2*5 

ii)*2 

16*2 

47-7 ! 

14*8 

30-4 

282-9 

2273*9 

IVKiinwiir 


3.0411 


1 1007-5 

111-3 j 

! 991 

11 

14i)-3 

265 

1 

63-6 

20*7 

71*2 

*259-3 

2399*3 

rUAJAll KkoNTUK rOHCl.. 






i 

1 



1 

1 





r 

Mtirdan 


801 


977*6 

441-0 

76*8 

11*2 

12*3 

60*8 

661) 

38*2 

103*2 

477-0 

1857-4'' 

\)it>iittat>ad 


l,48fi 


103. *2 I 

66-5 

137 3 I 

1*3 

, 

25-0 

70’7 

0-7 

681) 

3001) 

2867*8 

Kolial 

... 1 

2.4i2 


1500-41 1 

90-fj 

HO'3 ' 

1*2 

12*7 

2.14 

06-9 

16-8 

56*9 

.189-4 

2246*7 

Hiuniiio 


1,74)0 


1404-5 

152-6 

100*7 

ri 

14*2 

27-9 

82*4 

11-4 

105*7 1 

463-0 

2373*3 

I>t'T!i(ihn/n'Khaii ... 

- 

1,070 


114)8-6 

92-8 

23-0 

1*2 

10*7 

27*4 

56*0 

19*1 

03*1 

375-8 

]836’8 

l>«>ru iHiiiac) KImii . . 

... I 

1.716 


m 1 

96*2 

42*5 

2*3 

J4*6 

29*1 

480 

82*0 

.10‘3 

.149-1 

16.19*0 

Kfljuni'oro , * 

t 

■ 

308 


2244-3 

91-6 

20*4 

... 

12*7 

43*3 

48*8 

22*0 

48*, 1 

709-9 

3241*7 

C'£NTBAt. 1 m» 1.V FltHd', 














< 

Anpor 


260 

1 

604-0 

69*0 

4-0 

9*0 

k 

12*0 

20*0 

44*0 

30*0 

12*0 

200-0 

I 

962*0 

(imniah 


831 


175-2 

27*2 

3-0 

8*0 

6*1 

.K)*2 

3*0 

12*1 

00*1 

880*2 

Sirdarpopp 


410 


526'H 

12*2 

51*2 


2*4 

70-8 

.117 

7*3 

36*6 

161-2 

890*2 

Ktirrwarrnh 


64H) 


7444-9 

,W4 

10*6 

"i-s 

4-5 

83*3 

54*0 

10*6 

87*0 

474*3 ! 

1457*6 

Friiipof^rah 


814 


820*41 

8-6 

13*6 


2*6 

46*7 : 

16*0 

02*1 

4*9 

180-0 1 

686*6 

UpoIpp 


778 


1002-6 

44*4) 

112 

••• 

5-2 

84*9 1 

50-6 

Hl-6 

427 

426-9 ; 

1702*6 

Sohoro 

f 

H16 

1 

... 

812*6 

102*0 

392 

37 

3'. 

417 

62*6 

24*5 

60*2 

106*1 1 

i 

1.137*0 




NATIVE TllOOl’S, 1870. 

XIII.' 


TABLE nhowinff the UORTAUTT in each STATION, tU CAUSES of DEATHS, and the RATIO of DEATHS to STliENaTlL 


CxVBtS or Dkixbh ix Uxgimkntal 






TOTAti •' ]>tKn PKK 1,<HX>0F 
llKATllii. Avkuauk Htukxuth. 

a: nr a. , h. 

, 0 With their Kogi. 

■4 la .. .. ; 

il |i |i 

il . I* i 

ih g.s! e go s 

IS is " • 9 *. . C 

1 *^ w.** ja p 52 S 


20 

.. 



(i 


027 

nto 

21 


:ii;i 

21W 2rs8 

II 


211 

... 12tJ3 

io 


441 

... 22*22 

2 


h-20 

... lO’W) 

» 


lots 

... 2013 

1 


•Jtm 

200 

7 



1-.31 H*lfl 

11 


7-«3 

... 27'40 

' 'l 



'.!! li'oo 

10 i 


... 

l2:io 

17 1 



3 4.^1 20 38 

4 ! 



... «*70 



* For details for ataliotm, aev KeRimental Talde, Hectioiis fl and 7. 

t Nino of thoae doalha occurred in the SOth Natlre Infantry, which arrived sickly from I’cahawur in l)c.'ctnher. 
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All Deaths, al»&e»r and 











NATIVE TROOPS, 1870. 

•XIV. 


TABIF. Bkovias ihf VRSVAlKBCtt of CHOIEUA in each MOVTB, and U» M8THIBUTI0N of tt» DISEASE hg STATIOXS 

and rilOriXCES. 


Averajire Numbkk or AmiinHi(»!r« into Hosi'ital in iacii Moittv. 

Slren(?fl» ~ . ' "r i ~ 

diirintr tho • 

period of I Mar lApril. j Mny June. Joly Aup. firpt. Oet. Nov. 


Fitrf William 

Aliporo 

|)niiil>um 

HnrriM'kporc 

Itcrhamiiore 

Dtu'ca ... 

("nc'har and Sylhrt . . 
Shillong.. 

(towliatly 
Tcepore ... 

Nowijon^c 
Ifpper Aiotani 
llnxfi ... 

•lulpiaoree (11 im iUb»i) 
iiliniitrulporo 
DliiupDrc 
St'jrfiwlip... 

(ilititinr . . 

(iuniekporo 

Fyailwd,, 

liUi'know 

HeelHpore 

Fulli'hafhur 

ruwtiporu 

Allnlmbad 

N'uirodo (to manlhr) 
Hlmlilphanpcre 
Ilnrcilly 
MoriidiUind 
Altiuirnli .. 

IlniH'pkliel Kondi^i 
Cliuekrata (11 inniiiliNi 
Dr.uiih ,,, 
lioorker... 

Mirrut ... 

Dfllii 

Aifra 

Mfirftf ... 

Ftpprw (lOmontbs) 

•lliaiisi ... 

Tj«11uipow 
I IK'oIpc ... 

I'liiballn .. 

Simla (y niniitliM) ... 
L<)(;<lliiri.ih 
I’hlllour ... 

Jultimdnr 
Fironoi: m* 

MooKnii ... 

Si'ulkotc 
Idiiinnkalla 
liiikloli ... 
r»ii‘ltHur 
Mcciui Mfpr 
.Iln'lum . . 

Uawiilpliiilcu 
TnllMKUUire 
Attock ... 

Iluma (10 months) 

Morrfe (lOnmnihn)... 

Nrm’ulmra 

1‘pRhawur 

Troops on nmn li, Ptiiijnh 
, TnMipH on tiinn-li, Ik-npRl 
*N. W. Pr(»viiif(*« .. 


Nurduii ... 

Aldintlabad 
Kohat ... 
liumioo ... 

IKtu Irnnacl KYtnn 
l)L>rn<iluixca Khan ... 
Uajanpori 

Ithuwulporo (4 inontha) 



Adm'V 


ai(m>ri *:(• 

Total 

perl.()(K( f, 

Deatha 

Htrctifcth 

of lha 

lor I'uch 1 

Year. 

I'ruviui'c. 


— 




4 ') 

9 

J 

.S 

1 

t, 

1 

J- .T09 
'1 I 


f,i ' 1 .s I ao I 7fi 


Aufrur ... 
tioouiih ... 
Scluiro ... 
Sirdarporr 
Klorwurnili 
Kruipoorali 
Ih'oko ... 


Tin' Madras Nallvc Tr(H>pa ocoupying On* Boutheni Stations of tliv llcogal Frwldoacy with a «treu)rtb of 3,f»), had no admlMaioti flromldiolara. 


NATIVE TROOPS, 1870. 

XV. 


TABLE •Aod'wj tie'rKSrALBKCS of rBVBU in each MOSTU. aail ih LlSTIllBUTKJX of t'EVEBS ho STATIOSS 

and TSOriSCES. 



t* 

MVMBKII of AUMlBItlOVii INTO lltiHFITAL IN NACll MoNTll. 

Total 

Adhiia* 

Adinia- 
siou-ruie 
of each 

Adiiiin. 

Nidi)- 

Total 

Death- 
rat f 


RTATION8 ANDjI^VRBAOK 















mUNUTH J)[JKII4r I'HK l‘£R10U 











Nov. 


KiollH 

Ktntion 


III I for CHI' h 


^ OF OtX’JJ^TlON. 

Jau. 

Fob. 

Mar. 

April. 

May. 

June. 

July. 

Au|?. 

Kepi. 

Oct. 

Ib'C. 

of (lie 
Year. 

p«r 1,(K)0 
of 

I'ro- 

viiieo. 

I lie 
Year. 

rro- 

Viiiir. 
















KtrciiLdh. 




Fort Wllliani ... ... U38 

27 

23 

25 

14 

79 

80 

120 

98 

107 

40 

88 

20 

080 

1076-2 



1 


Atipora ... ... ... MM) 

(iO 

5H 

74 

85 

47 

72 

OO 

147 

82 

91 

88 

00 

013 

051-0 

3 



15 

15 

20 

14 

0 

10 

13 

28 

17 

20 

20 

13 

218 

458-0 


... 



i)urriu!k]iurr . . ... (t7S 

22 

0 

12 

12 

14 

13 

20 

lot) 

25 

20 

35 

4:1 

313 

508 2 


2 



llvrluiiniiorc ... ... 122 

10 

1(1 

10 

87 

14 

lo 

1 

7 

4 

5 

« 

1 

l.-Ni 

1114-7 


1 



Divct'a ' ... ... 901) 

6 

0 

0 

7 

5 

11 

.3 

13 

5 

3 

24 

6 

01 

204-5 


... 



Cacliur and S\ Ihet ... ... 972 

27 

19 

20 

9 

10 

25 

40 

50 

90 

64 


27 

982 

1020-0 


... 



Hhlllonjf ... ’ . . ... 7«i 

H 

5 

4 

10 

85 

21 

20 

25 

10 

90 

21 

14 

200 

27:tO 

>008*1 

2 

y 234 


Ootvliutlj' ... Ml 

Tuxfiow ••• ••• 

40 

22 

17 

14 

11 

25 

00 

W 

57 

24 

.S7 

97 

482 

013-2 

1 


13 

14 

12 

11 

12 

14 

10 

93 

15 

(1 

10 

26 

11« 

lirii 2 


M. 



NuwgdUff ... ... 64 

llpppr Akmuu ... 61 H 

1 

40 

"is 

*15 

1 

16 

20 

'fi4 

2 

IN! 

i'77 

‘08 

2 

08 

5 

04 

5 

30 

17 

728 

202-4 

w);.-5 


4 



Ilnxtt ... ... 67M 

10 

7 

0 

17 

90 

10 

U 

2-» 

2.S 

24 

(to 

1" 

270 

48 1-0 


3 



JuIpiliriiroG (11 montliH) ... fil)7 

»* 

10 

0 

10 

10 

1 

14 


N 

H 

III 

22 

10 

U-) 

230-6 


1 

y 


Uhautrnlpure ... 211 

2 

... 

3 

2 

1 


3 


3 

2 

2 

2*J 

104-3 


... 


AIonthly 1**Hc«j»TAeK ov th« Towu 

6-2 

40 

5-2 

4-3 

(1-0 

7-H 

11-8 

17-2 

10-2 

01 

10-i 

0-0 

... 

... 

1000 

... 



Dlnaporv ... ... ... S.S4 

10 

4 

11 

1 

0 

2 

6 

19 

11 

18 

22 

1 

lO) 

31 11 



1 



6 

4 

2 

9 

3 

2 

5 

12 

13 

1(1 

15 

0 

80 

21*1 CN 


... 




17 

17 

1(1 

10 

98 

7 

0 

2.S 

3h 

67 

73 

20 

33l< 

(to;)-: 


4 



(iorui'kpori* ... ... 7o] 

F)zuliud ... ... (0» 

Kurkiiow.. ... ],72N 

12 

10 

11 

7 

17 

12 

14 

13 

5 

13 

9 

6 

H 

17 

0 

21 

.•)o 

3.S 

95 

8t 

53 

58 

28 

23 

•225 

303 

321-0 

400-0 


JJ 



10 

OH 

Ml 

01 

74 

46 

70 

00 

50 

183 

20H 

73 

I,0l8 

5h!iJ 

; 040-7 

8 

> 912 


Hcoliiuori' ... ... 421 

11 

04 

13 

7 

7 

A 

0 

13 

IH 

47 

20 

'» 

105 

901-0 


2 


Futto)tKiiUi' ... ... 1 h2 

3 

1 

■1 

5 

2 

0 

4 

0 

32 

5J 

21 

N 

14(1 

M)2-2 





('dwnpon* ... ... H/i? 

20 

21 

10 

12 

18 

10 

47 

70 

194 

310 

235 

1)8 

1,1 '20 

1100-2 


*5 




it 

11 

N 

18 

21 

14 

41 

no 

121 

271 

hi] 

01 

820 

looo-l 


ii 



Nairotlu (11 iivoutliH) ... LSI 

3 

4 

3 

7 


8 

5 

10 

A 

0 

*0 

»» 

58 

>442-8 

' 

... 

J . 


.Month 1.) PKitcaNTAUK or tqk Total 

2(1 

H'O 

4-0 

9-5 

4-5 

2-8 

5-3 

H'fi 


201 

10-7 

7-2 

... 


KKi’O 



S 

Shahji*hniii»ore ... ... 9fi0 

Nturpiliv ... ... OKI 

1 

3 

5 

16 

4 

12 

12 

20 

0 

.30 

10 

27 

17 

22 

13 

18 

10 

17 

10 

20 

10 

43 

5 

11 

112 

202 

312-0 

2800 

1 

2 

2 

1 


MoradubaAl ... ... 'Oni 

3 

2 

4 

4 

M 

1 

81 

(1 

14 

20 

46 

24 

19 

111 

.SHOO 


... 




13 

M 

10 

13 

16 

20 

90 


2.S 

IH 

s 

2.S0 

3s 1-2 


... 

1 


UuuucMu‘l Uonds (iill 

(1 

6 

0 

0 

18 

0 

18^ 

30 

Sit 

27 

11 

.SO 

12 

105 

20.VO 

53.V0 

... 

\ 2-67 


Olmi'ki'Atn (11 uioiilhh) 4itii 

8 

... 

7 

2 

,» 

4 


10 

(i 

14 

•* 

lllO 

232-0 

2 


Dcyrah .. ... 070 

4 

5 

12 

0 

10 


• 15 

20 

30 

10 

(! 

4 

144 

214-0 

1 

1 



4 

2 

1 

3 

0 

2 

3 

41 

01 

41 

15 

24 

24HI 

0O.V0 

‘ 

1 




10 

21 

CO 

26 

60 

22 

14 

37 

137 

IM) 

85 

15 

017 

804-7 

1 

4 



Oollii ... ... (101 

24 

12 

14 

30 

133 

45 

42 

US 

181 

200 

177 


1,070 

1020-5 

J 

3 

) 


JIdJITHLY I'KUULIVTAOll OH J«K TOTAI. 

23 

2-5 

4‘4 

42 

10-J 

5-1 

L..." - 

50 

12-1 

17-7 

17-1 

13-8 

6-1 



lOO-O j ... 1 



Akte*'*^, ... ... l,0f)S 

10 

91 

28 

50 

50 

l.'l 

24 

fiO 

54 

103 

171 

01 

70l 

0020 

1 

■vi 



ilorur ... ... ... i/lilji 

i:i«i 

7h 

232 

908 

408 

105 

155 

305 

303 

420 

905 

100 

3,215 

2249-6 


0 

1 


■IhaiiNi ... . . ... 707 

20 

10 

17 

13 

17 

•1 

23 

04 

l»>0 

71 

31 

8 

402 

GOS-O 

1 1375 5 

a 

1-4!) 


NoA'ifonK ... ... 273 

24 

10 

7 

11 

15 

1 17 

21 ! 

4'i 

67 

00 

(->0 

34 

3«7 

1944-9 



Lnllutpon* ... ... 71 

2 

3 

1 

1 

1 

1 J 

15 j 

41 

34 

20 

1 

4 

157 

2211-2 

i 

1 

1 


Dpuleo ... ... 2U3 

3H 

5 

0 

50 

2.1 

12 

8 1 

20 

41 

40 

1 41 

1 

312 

KIH4 7 

) 

... 

} 


Monthlv Pgrckntaov ui' tuk Total 

40 

27 

5(1 

H-5 

10-2 1 

4-1 

4-8 

iia 

12-0 

1-45 

ii^7 

; 7-1 


i i-:„ 

KKIO 1 



UmballA ... ... ... 007 

15 

0 

i 

10 

23 

21 

i 30 

110 

100 

2(3) 

101 

20 

707 

j 845 0 


2I 

1 


.Simla (H moiitho) ... ... 170 

«« 

•« 


8 

18 


0 

N 

H 

0 

7 

*• 

?2 

1 400-1 


... 1 



Juliuudtir .It fi4H 


7 

5 

9 

22 

28 

41 

132 

174 

104 

05 

20 

037 

1102-4 


7 1 



Ferozppt'fo ■■ 

Mooltau ... ... ... o:«l 

40 

46 

21 

12 

25 

Iw 

12 

15 

22 

31 

20 

8 

270 

425 0 


3 



20 

11 

14 

20 

28 

15 

11 

28 

03 

77 

00 

10 

411 

i'lOl 


4 



Bonlkoto ... ... ... I.OIH 

10 

H 

3 

12 

24 

IN 

20 

73 

LSI 

120^ 

(11 

13 

30 

511 

5011 


4 



llhuriitMalla ... ... 042 

27 

11 

12 

17 

34 

07 

51 

77 

3(1 

20 

10 

410 

038 0 


... 



Jiukloh ... ... ... 027 

7 

1 

6 

N 

10 I 

11 

10 

27 

13 

0 

•4 

6 

12s 

212 0 


... 



tliiirJtaiir ... ... ... M6 

7 , 

h 

7 

0 

2 ! 

3 

3 

10 

19 1 

20 

7 

0 

02 

030-1 

()»2-(i 

2 

\ 7-(i0 


lIcooitAlovr ... ... 1,071 

133 ! 

87 

87 

01 

71 

03 

32 

47 

01) 

183 

224 

02 

1.182 

802-2 

80 


JheiuTii .. ... ... 1,033 

51 ! 

95 

>40 

28 

57 

•48 

71 

100 

130 

2:i)i 

1 235 

52 

1,008 

072 1 


5 



Ktiwfifiikdou ... ... 0i)7 

TiillaKUdK** ••• ... fiOO 

70 

93 

50 

10 

•41 

48 

60 

105 

210 

10] 

170 

71) 

Osh 

W)l-0 


(1 



7 

17 

17 

IN 

24 

22 

26 

32 

93 

25 

74 

00 

.SOI) 

707-2 


... 



Attm'k ... M. ... 105 

7 

7 

0 

6 

6 

0 

7 

17 

JJl 

.17 

54 

18 

20:1 

l2:)o-.s 





llazura (10 montliH) ooo 

Murroc (10 imiitthki) ... HU 

Huwahera and uuipuiittH ... nho 

jteslittwur and uutpDSta ... 9,(Kil 

8 

0 

01 

107 

13 

2 

99 

80 

13 

vl 

1 115 

18 

(1 

85 

155 

14 

33 

208 

23 

8 

•4,3 

297 

44 

6 

57 

251 

110 

72 

620 

102 

10 

loo 

1,2(18 

3« 

1 

2lH i 
1,3IW ! 

•* 

«* 

418 

1,131 

*0 

«* 

187 
.S23 i 

387 

(17 

1,0.1 

6,8MI 

6s(l'l 

837'5 

1009-0 

1007-5 


8 

32 

J 

iii 

Munthlv FanuKXTAtiK OF TUK Total 

6-0 

.31 

3-2 

20 

5-1 

4-0 

5() 

10-0 

18-2 

18-4 

18-3 

0-2 1 ... 


loo-o 

J_.-: 


Mouthly PaucEJiTAnK of tiii. Total 



1 

! 4-2 

0-4 

4-7 


11-2 

• 

17-1 

l((-6 

0-4 







FuuiUK Puaaii)a»L'V ... 

4'0 

9'2 

4'2 I 

fl-0 

15-2 

... 


liNP'O 

... 1 

.... .. ! 



Matdan 801 

Abliottabod ... J.4W* 

Kohttt 9,442 

lluuuou ... ... .. 1|700 

ili'ra lamocd Khan ... 1,710 

52 I 

11 

11 

24 

60 

1 GO 

55 

85 

102 

238 

130 

5.4 

871 

977-0 ■ 


... 1 

1 


01 

00 

80 

00 

268 

i 158 

10.S 

977 

4.S8 

92H 

2.sr> 

OJ 

2.421 

» lOtl-2 


2 

1 


170 

01 

120 

175 

230 

130 

140 

250 

049 

070 

731 

287 

3,070 

l^Kt-O 


19 1 

1 


134 

60 

05 

75 

114 

70 

74 

131 

943 

5:)5 

097 

178 

2,472 

1^)4 5 

M830'0 

10 ! 

1- 4-52 


102 

50^ 

54 

43 

220 

H8 

78 

7+^ 

10(1 

251 

288 

100 

1,53.1 

803-4 


8 



DIka tihozco Khan ... ... 1,070 

(it 

47 

40 

54 

84 

1 06 

46 

105 

409 

510 

30.S 

11:1 

l,»ii2 

11080 


(1 ; 

i 


Hidan^re ... ... 303 

37 

24 

24 

24 

49 

23 

0 

94 

190 

252 
j 

lAl 

02 

882 

2241-3 . 


-'i 


• 

MoVTULY FaiOKNTAOE OF TllJC ToTAL 

4’7 

2-0 

! 3-2 

9-0 


43 

41 

~7'7 

m 

2(i'4 

18-0 

0-7 

... 


loo-o I ... j 



AttiCttr ... ... .. 260 

1 

a 


5 

9 

0 

11 

18 

16 

28 

24 

5 

12(1 

504 0 ' 


. 

1 


Udonah ... ... ... 3.S1 

2 

1 

1 

1 

1 ^ 

7 

1 

... 

0 

0 

(t 

10 

58 

175-2 


1 ! 

j 


y^jlioro ... 810 

56 

40 

38 

76 

83 

10 

42 

77 

(Kl 

l(J(t 

75 

97 

«(I.S 

812-6 



1 


Hli^rporo ... ... 410 

Xharwarrab ... ... 000 

11 

10 

0 

15 

21 

10 

11 

7 

29 

89 

2’» 

27 

21(1 

520-8 

098*3 

4 

/ 4-1)3 


80 

H 

21 

27 

21 

10 1 

91 

51 

75 

1 01 

72 

87 

480 

740*0 



1 


&iurioorah ... ... 814 

iXwloo 773 

13 

12 

10 

18 

7 

3 

12 

97 

21 

(to 

60 

12 

201 

820-0 



1 


28 

26 

23 

17 

71 

2« 

38 

70 

141 

172 

lol 

00 

775 

loos'd 

) 

5 

J 


# 

UlOIITBLY PaMCr.NTA(tH OF 111 K ToTAL 

5*7 

4'0 

48 

01 

0-3 

"To 

! 3-0 

,101 

19-8 

10-2 

1.T7 

TO 

... 


lOOfll ... 1 ... 1 




NATIVE 

X 


ABSTHACT of iU BBTVRXS ihming tko ADM 188 WXS, 

(The Statlitlofi in thte T«blu muit not bo roKardod as ahowinn with 



1--BEQIMENTS of BKNGAl [ 


f 


RlOIVKHTAb 

HTkKNOTU. 

f , IrvALinii). 

Dtlib. 

- .. *fi __ _ 

J-lli 




g 1 

If 



% 

€ ' 

*1 • * 


UKdIMKNTrt AKi> STATION or 1870. 

Date of Arrival from Station 
prevloualy occuptod. 

II 

! 


' To their ho 
for change 
air. 

1 

£ 

With the R 
meat. 

li 

V 

.J.' T-, 

1 

22ud Native Infantry, Fort William... 

December 1868, from Hiuror 

668 

638 

li-i'. 12 

6 

0 

1 

';(i- It) 1*. 

2 

Hth Native Infantry, Alipore ... 

December 1B60, from Jhanai 

687 

618 

•j:-! 1' 4 

13 

18 

4 

1-1, • ,’)i.. 

3 

Ibxly Guard, llailygungo 


126 I 

1 

115 

- • . 

2 

1 

... 

‘.''.'I 

4 

C 11th Native Infantry, Dum.Dum, with De- ) 

( tHchmenl of 230 uien at Aiiiiuru ... i 

November 1868, from Dinapore ... 

748 

088 

I'.ir 8 

11 

7 

4 

ii) .I'l.,' 

6 

13lh Native Infantry, llarrackporo ... 

December 1868, from Jnllandnr ... 

708 

610 


0 

15 

5 


(1 

jHfad tyuartore and LelX Wing, 7th Native) 

1 Infantry, Dacca .. ... 

\ December 1867, from Allahabadi 

704 

^ 308 

■ !] * 

1 

0 

3 

; J 

7 

Right Wing, 7th Native lutkntry, Cnciiar 

' 1 


1 338 






H 

( 4tth Native Infantry, Shillong, with Detach* 1 
t ment of ftn uien at Juwaio ... ... 1 

A Local Corpe ... 

87h 

877 

.11 p 

27 

8 

2 

-■■■; ii.'.'i 

U 

j iSrd Native Infantry, Gowhatty, with Detach* 1 

1 nieniH at Tcxitore and Nuwgoug ... ) 

A Lucol Corpe 

886 

778, 

' 9 

13 

15 

2 

I 1 , i . . 

10 

(iith Native Infantry, Debraoghnr and Up|K>r 1 
t Aaaam ... ... ... ... { 

A Local Corite 

872 

812 

1..10 s 

13 

10 

5 

, ... tf 

11 

4lNt Native Infantry, liuxa 

December 1868, from Agra 

66i 

578 

11 

2 

17 

n 

:r-': ', i: 

12 

2nd Native InIHntry, Julpigoroe 

February 1870, from Aliporo 

705 

007 

t,s., ' 

9a 

5 

8 

i>, ' , : ■ M 

13 

(’Hcad-tjuarters and Right Wing, 37th Native) 

] Infantry, lthangul|i<trc, with Detachment 

C of 122 men at llerInmitHtre ... ) 

December 1868, from Goruckporc 

838 

842 

4 

1 

2 

1 

2 

' • : M 


itKNlUKNVN or llKHUAL rauPKa AND AaCAM 

7,884 

7,330 

nil! 1.J0 

127 

lU 

47 

1,^“' 11 






2.SEOWENTS of BEUAU, BENARES, 

1 

Left W.ng, 37tli Native Infantry, Dinaporo .. 

j 

j November 1809, from Uhaugulpore 

356 

311 

7 

1 

2 

... 


2 

t 4th Hcngal Gavalry, Scgowllo, with Detach*) 
t incut of 70 men at Guruckporo ... ) 

1 

1 Deceinlier 1800, from Bareilly ... 

457 

:)«7 

7 

1 

3 

6 


.3 

ijfitli Native Infiiniry, HMiiirca, withDctach-l 

1 ment of 03 niou at Chimar ... ...) 

^ January 1808, from Dacca 

708 

605 

11 

20 

0 

6 

:'(ii -.'.n 

4 

IHth Native Infantry, Goruckjiorc ... 

iK'cember 1868, from Uhaugulpore 

703 

62.) 

16 

27 

4 

6 

^ M ' 

& 

SHth Native Infantry, Fyaahad ... 

Nnvouibcr 1868, from Nagode ... 

760 

6,62 

• ■ ' 5 


8 

2 


U 

1 13th Bengal Cavalry, Lucknow 

1 

March 1868, from Pcahnwur 

467 

380 

iUi. 22 

2 

7 

1 

1 ! ‘ 

7 

1 

; Oth Native Infantryt, Lucknow ^ ... 

i 

February 1870, from Borrockporc 

708 

032 


0 

24 

13 

- It. - . . 

S 

1 

1 34th Native Infantry, Lucknow 

1 

February 1807, from llarrockpore 

711 

711 

0 

2 

3 

1 


n 

' ( 17ih Bengal Cavalry, Sectanore, willi Detach* ) 
j X ment of 14<i men at FyzanuU ... [ 

January 1868, from Bamtckpurc... 

460 

420 

10 

8 

3 

1 

...v: 

to 

1 

, Oth Bengal Cavalry, CawiiiK>re ' 

j December 1867, front Sealkotc ) 
( and Jlianei ... ... f 

457 

884 

‘ 2 

2 

1 

1 

1 .1" IM- 

11 

1 

1 loth Native Infantry, Cawiipore 

1 January 1868, from Moedton 

682 

Oil 

2 

15 

2 

2 

J! ns ‘j 

12 

; Jlllh Bengal Cavalry, Alluhahad. with De- 1 iy<iy 

1 ) tachiuoui of 74 men at liarrnckiiorc ... | l^wniber 1H6H, from Umballa ... 

408 

378 

p 

1 

1 

4 

1 

, r 1 ' >1' ■ 

13 1 Ml Native. Infantry, Allahabad 

December 1807, from Jhanil 

700 

682 

I'M-.-.l jy 

8 

18 

6 

1 ) ' :i ' ,>■ 


1 RKCtiwawTa or Bkuae, llgKAava, Ouni akd CAwnruai 

7,044 

6,080 

146 

84 

83 

48 

1 . 1 


* HtronKth ii« on Ist January. The Loia by Death and lovaliiliiig ia caloulated on thia Strength, and the Admliaion-rate on the Average Strength present tbronghouj 
flit ycnr, aa ahowii iu tbr acfond column, SeelnliVHluctoT^ Note. ' 

t S'.ckly Itom (lu! etrcvld uf the climate of Lower bciigol iu ihi' previuua year. 





TROOPS, 1870. 

ri 


tEATUS, and ISVAIIDINO of rack REOrMEXT for Ho Tiar. 
waiwjr tlic rcluluu to Loralitjr of tlie Birknno and Hoitulily of Kcniiuenta.) 


I’/f, huoo'Sae, 


MOPEH, 


and ASUAXI, 


Cai’hkm oir ADUiiatonti INTO lluariTAL Avu or Dbathh \h liiiHfiTAi. iii'HiNft TiiK Ykau. 



Total AdniisHiiina 
into ftospital, 
and lleBthM in lloMpltal 



1 

1 


9 ' 

a 

"t-! 

;i 

'I 

-o 

§ . 

ci 

*••1 
M Z 

ii 

£.1 

1 

< 

1 

i'i 

1 : * 

"9 -9 

^■r 

««sl*='r* 

1 

J 

p ! 

1-2 J 

. 

i\ 

1 



i:<<‘aiios of the 
Urinary siy«»if ri. 

• 4 

■*.1 » 

t ► 

i 

a 

t/) 

li 

ss 

|s 

i.'i 


V 

ii 


duriuf; the year. 

4. 1 

J 1 

t 

]0 

8<i 

II 

I : 

a , 

b 

JS ' 

19 

a"* 

s?. 

ill 

.?*«• 

II 

1 

£•> 

: 

t • 
« ‘ 

» : 


si 

il 

"S, 

g_ 

IIb 

l = s 

t 

B 

B 

K 

2 

1 

'S' 

1 

§ 

1 

3 





« : 



X ' 

ji 

< 

O : 

X 

< 

/: 

>3 

" i 

X 

£ 

a 1 

t/i 

X 


fi 

- ____ 

(K 

19 



0. 

< 

1 

1 AdinUHionH 


J.4»l 

5 

(M4 


60 

3 

22 

1 

4 

1 

23 

11 

.‘I 

DO 

0 

170 

8 ' 

2 

60 

0 

0 

113 

~3 

80 

07 

7 

11 

'( 


(1 

1 

... 






1 



... 



’* 


...| 


... 

... 

... 








( AdmisMoue 

,, 

1.172 

7 

076 

30 

28 

n 

14 

... 


... 

16 

12 


27 

7 

32(1 

8 i 


11 

... 

22 

20 


47 

14)2 


101* 

2! 

1 1 Till ho 


10 

;i 

;{ 



1 








.1 


‘J 








... 





f Admissions 


2A0 

1 


1141 

3 

0 



... 


... 

3 


... 

30 

! 

30 

i 

•* ' 

1 

- I 

10 

1 

1 

0 

... 

10 

26 

1 


a 


f Admissions 


702 

3 

330 

20 

10 

3 

12 

... 

1 


7 

8 

1 

32 

3 

161 

- 

»i 

11 

1 

6 

III 


.33 

01 


50t 

■i 




1 







1 






1 

;i 

j 

1 







... 


1 


( Admissions 


7« 

3 

320 

47 

18 

7 

0 


3 


18 

0 


41 

4 

00 

3 


27 

... 

2 

l:l 

2 

62 

03 

1 

16 

H 

1. iPi'iithfi 


i:. 

:4 

2 

• 


2 

... 

1 

1 



... 




1 

1 

.,I 


... ; 





... 




< Admissions 

... 

314 

0 

01 

10 

18 


4 




3 

3 

1 

11 

1 

(13 

0 

2 

27 

, 1 

1 1 

3 

7 

.a. 

24 

28 

... 

141 


( 1 Tallin 


0 


... 





* 




" 

I 

1 

1 


i 



... 1 

... 

... 



■ 




( AdmisslonM 


iUI2 


300 

17 

26 


6 





13 


21 

... 

26 

... 

... i 

17 

' ■ i 

1 

2 

... 

12 

:iii 


4) 

7 

( i).'.ilh>; 


None 


... 

■ 



... 



... 



... 

... 


• 


... j 




M. 

•• 


... 


• 


( Admissions 


773 

2 

221 

30 

31 

2 

11 



2 

18 

13 

1 

40 

(1 

77 

04) 

4 : 

11) 

... 

7 

12 


60 

127 

■ 

1.) 


1 LTlltili^ 


M 

1 

l' 





... 


... 




1 









- 


' 

‘ 



( Admissions 



10 

4W7 

•to ' 32 


.'U 

6 

41 



17 


44) 

6 

03 

10 

S ; 

:i4t 

... 

0 

2.3 


67 

111 


20 

S" 

i i hullo* 


J.-. 


1 




•• 

J 








1 


• i 






... 




.« 

j Admissions 


1,207 

1 

«7 

3 

41 

1 

7 

3 

1 


H 

)1 

1 

1 

0 

M3 

10 

1 ; 

12 

l’ 

7 

63 

... 

1)2 

ll.i 


11 

t Jieuiiis 




J 


1 



1 





1 


... 





•• 

... 



■■ 



u 

t Admissions 


777 


270 

8 ' 32 

17 



1 


7 

1 

• 

30 

22 

172 

... 

.. i 

41 



21 


48 

70 

, 


1 l.h';Uh‘i 


j« 


;; 

.. 


1 




... 

. 










•• 







12 

( Admissions 


410 


150 

R 

25 

1 

4 




7 

A 


Hi 


]()({ 

6 

... ! 

10 


6 


... 

10 

16 


22 

\ ilMlIll... 




1 

• 












- 



... 

... 
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r Admissions 


317 

•1 

KM) 


10 




4 

J 

t 

12 


1 


28 

H 


1 

... 


(1 


30 ' 2:1 

... 

13 

1 


- 

1 

1 



























( Admissions 

. .10,6U 

1 

4.3 IH ;270 317 

IS no 

0 

24) 

4 

107 

121 

1 

418 

37 

1 l»t6U 

137 

15 

281 

10 

71 

:i4)i 

5 

' 6S4 

i HU) 

1 

!io‘i 


X iTuUm 


Ill 


17 


' 




]| 

1 

J 
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! 

1 1 ' 

OUDEand CJirSPOEE, 
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_ 







_ 

__ 












1 

\ Admissions 


223 


103 

! 17 . (1 


1 



J 

6 

! 4 


7 


21 


2 

6 

I 

1 

6 



1 

7 

( IhMth. 


1' 



■ 



> 










1 


i ••• 

1 ■ 


** 



... 



( .\dniissions 


3341 


no 

14 

11 






1 

7 


(1 

1 

36 

1 

1 '** 


; 17 

i ^ 

2 

14) 


71 

HO 

... 10 

d 

( JTallia 




- 

. 













1 



1 

... 

... 


j .. 

1 


n 

( Admissions 

... 

4KMi 

1 


1 43 

10 


0 


2 


4 

0 

... 

14) 


6:1 

10 

• 

1 

18 


.3 

1.3 

: 2 

30 

30 

... ; 3^* 

V 

\ ll.alllti 

.. 

1. 

J 

•< 





1 











1 

■■ 


1 


j ... 

... 


i 

( Admissions 

... 

£30 


205 

' 60 

17 


22 


4 


2 

30 

1 

26 

7 

37 

J 

2 

41 

' 2 

(1 

22 

... 

Ui 

i 67 

.. 23 


t Ucidlii! 

•• 

1 













I 





i 





i 

1 - 

■ 


( JfdtnisHious 

... 

000 

1 

.301 

27 

17 



2 

2 


H 

10 

1 

6 

14) 

16 

.3 

... 

1 23 


1 

4 


61 

1 " 

... 2n 


1 ITlillii: 

.. 

■1 

1 






1 

» 




... 


‘ 

- 



i 

1 • . 




' 

1 - 



r Admissions 

... 


3 

21U 

211 

37 


1 




0 

28 


0 

0 

3« 

1 

1 

11 

! 7 

r 

0 


HO 

! 73 

8 


1 HriVJlo- 



■1 


1 

1 














1 - 




'■ 






4 Adiaisalous 


1.242 


638 

i 23 

41 

1 



J 

1 


13 


1H 

0 

206 

30 

... 

2.3 


A 

.30 

i .. 

82 

68 

.. 1 3.3 

t lU’iilli!: 

.. 

21 


* 







1 




! ' 

.1 

1" 






... 


' 

•• 


H 

J Adinissious 

... 

570 


3041 

12 

11 

i 



1 

... 

J 

35 


14 

0 

• 71 

1 

... 

1 11 


1 J 

10 


41 

36 

.. 1 10 

i iTiilh.i 





i - 

I 











1 



1 

; 





... 

' 

(1 

j Admissions 


m 

1 

m 

i'“ 

1 

1 20 

0 

3 

... 

1 

1 

0 

21 


28 

1 

13 

1 

4* 

I 20 

1 

« 

13 


70 

66 

... ; 11 


1 Drill In. 


■i 

1 

1 

- 










... ' 



... 





1 





' ' 

Id 

j Admissions 

... 

4H4 


230 

36 

3 


8 

... 


... 


11 

... 

13 

2 

11 

3 

1 

10 

... 

3 

ft 

j... 

68 

641 

■ 4 

( (TallKi 


J 

i •• 


1 











‘ 


... 











1 Aduiisslons 

\ Dr.tllic 


1.267 


1 84)1 

27 

14 

i 

4 

1 

H 


6 

16 


8 

4 

! 

HO 

3 

• 


11 


14) 

26 


1 121 

j 00 

... ; 2:1 

Vi 

( Admissions 


207 

! 

! 137 

: 11 

11 


1 

..1 

... 



0 

1 

3 


43 

1 

1 

4 

... 

! ' 

10 

1 

' 11 

: 

... 1 8 

A Dt allin 


1 

1 

1 










i • 






! • 





1 ■ 

i ^ 


u 

; ,1 Admissions 

... 

1.154 

1 

1 07U 

! 26 

28 

1 

3 


1 


2 

41 


23 

6 

260 

1 

1 

7 

1 

...‘ 

11 


! 

{ iA 


ji Dulllii 


IS 
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1 • 


1 







1 1 ; 4 

•k 




.'T 



1 . ■ 


! 



1 

! ( Admissions 


3,477 

It 

: 4,101 33S 

216 

10 

62 

3 

20 

3 

•13 

21.3 

4 

lUO 

66 

1,(X)6 

76 

10 

187 

i 

' 61 

1h2 

' :) 

■ 700 

1 i 

. 4144 

230 


It iTUlllf* 


Ti 

I *' 

j 

1 

i 


* 

1 

i ^ 

I 




.1 .. 


•' 







1 




* Ki MuDipx. t U Mumps. J.IOOoiire. t. . n* i 

§ Tea of these deutlui occurred in Iteet'iuber after the removal k ( the Ui'i^linent to haelcrn iwuifni. 


lb 









3.- 

SEOIMENTS of ROHILCUND j 




KSUIMKgTAI. 

hTBaxoTa- 


IXVAliXBXP. 


Dims. 

j'jiii l.'hK* 1 




§ 

JB IS 

SI 

I 

11 


t 

I 

% 




BSOIMENTS Airs STATION o? 1 h70. 

Date of Arrival from Station 
previously occupied. 

C 

|i 

P 

u 

tii 


l| 

:^'5 

i 

i 

St 

« 

J 

1 

ment. 

l| 

II 

it ' 





Pa 

< 

< 

H 

tm 


< 


cc. 

1 

lOtli Native lufautry, Wing, Bhul^ehsii]Nirc ... 

December 1808, llrom FyMbad ... 

1 731 

961 

Ms*' 

1 ” 

4 


0 

6 

r. i: 

n. 12 

8 

10th Native Infantry, Hond<Qiiarten,Moradat)od 

tm 

I 

5 

1 

1 

1 

) 

962 

h'-.yt, 








3 

3ud Bengal Cavalry, liaroillj 

9 

( February 1870, from Douloe and ) 

^ Jhanal ... J 

498 

986 


8 

6 


8 

r ' 

Kirn 

4l>, 

4 

*7lh Native Infant ry. Bareilly 

March 1868, from Peshawar 

680 

609 


... 

91 


4 

* 

:{('• l;- 

^71 

t 

92nd Native Itifluitiy, ftanoekhet ... 

December 1800, from Dinapore ... 

700 

650 


9 

2 


6 

... 

2 Nj 


0 

( 3rd tidorkhafi, Almorali, with Detachments at ) 

( J'ctoroglnir and Nyuce Tal ... ) 

April 1806, from Bhooton 

712 

627 

S‘>1 i ' 

21 

91 


8 

t 

W3-7 1 


7 

fBappcKi and Miners, ClitMtkrata, with Depdt) 

1 of 3H7 men at Boorkee ... j 


880 

75A 

. 

9 

24 


9 

e 


f. 1.; 

H 

2nd (joorklias, Dcyrah ... 

January 1869, fromBawulpindeo... 

713 

674 

r.ii ( 

8 

5 


18 

... 

7-()I 

1- 23 ' 

0 

( Hth Bengal Cavalry, Meenit, with Detachment 1 
i of (IT) men at Delhi ... } 

Fehrnary 1870, from Begowllu ... 

460 

42a| 

fUf.H 

i 

6 

12 


8 

2 



10 

3rd Native infantry, Meerut ... 

March 1870, from Peshawtir 

693 

690 


92 

81 


24 

A 

itr.'t 

11 

11 

17th Native Infimtry, Delhi ... 

November 1867. from Uarrackpore 

710 

644 

Lll' “• 

17 

10 


10 

9 

nil-- 

:ij 


Baoiinim ov Rohilcvni) Avn MasavT 

0,682 

0,120 

j"’.' 1 

91 

139 

79 

92 

•■>(> 

ir. 








4 

-RRGI MEETS of AGE a\ 

■ 

1 

' 

1st Native Infantry, Agra 

November 1868, from Dum-Dum ... 

7(9 

641 

ll'M J 

12 

14 


11 

2 

iv ; 

Jr, a 


( 40t.h Native Infantry, Agra, with Detachment 

1 February 1860, from llmida and ) 

706 

655 


0 

2 


7 

8 


} nw 


\ of 183 men at Fiiitehghur for 10 iiiouths... f 

( Nowgong ... J 








8 

lit Bengal Cavalry, Morar ... 

Deeembor 1867, from Nowgong ... 

461 

881 

i:. 

18 

11 


4 

- 



4 

Oih Native Infantry, Morar ... 

January 1870, from Julpigoroo ... 

052 

A80 

I-I.! 

85 

18 


9 

2 

27 fW ^ 


«i 

33rd Nativti Infantry, Morar 

March 1867, from Lucknow 

718 

627 


A 

1 


13 

*: 

r.’i't 

'ji 1 

« 

( 3Bth Native Inflintry, Jhanal, with Detachment 1 
( of 70 men at Lullutpore ... f 

December 1860, from Lucknow ... 

701 

631 

. 

18 

10 


10 

6 

1 

1 I2(i ' 

j 

1 'tt* 

7 

f 7th Bengal Cavalry, Nowgong, with Detach- 1 
t meut of 131 men at Nagode ... ... > 

December 1807, from Lucknow ... 

4A1 

1 

977 


18 

18 


1 

... 


V J? 

8 

riUli Bengal Cavalry, Dcoloo, with Detach- > 
^ uent of 123 men at JUanat ... ...y 

December 1868, from Meerut 

404 

929 


12 

6 


8 

3 

lifH 

i:.'j 


RaotmxTa ov Aoma axd Cbvtbal Ikbia 

4,862 

4,208 

• 

117 

BO 


58 


ic- tr. 

ir. II 










1 

,--nEGIMEETS of \ 

1 

1 12th Bengal Cavalry, Cinhalla, with Detach- 1 
( mout of QA men at Jullundur ... j 

December 1868, from Abyssinia ... 

462 

413 

vr.v 1 

8 ^ 

4 


2 

8 

f- I'l! 


2 

2Bth Native Infantry, Umballa ... 

(January 1868, from Mchidporef 
( ^ and Augur ...1 

706 

604 ' 

ItHMJ. 

12 

14 


8 


Iit77 

7-(io 

3 

) l Uh Native Infantry, Jiilhindar, with Detach-l 
( nients of OA men at Philiour and Loodianali ) 

January 1870, from Fort William 

631 

640 

irr. i-ti 

9 

80 


19 

6 

VV 

ait *L'; 

4 

28th Native Infantry, Feroxepore ... 

February 1870, from Peihawiw ... 

682 

618 

1 

A 



12 


'0 21' 

2' Oil 

{( 

loth Bengal Cavalry, Mooltan ... 

March 1870, from Poshawur 

461 

976 


9 

6 


2 

4 

10 : 

r.r-'i 

0 

45th Native Infantry, Mooltan . *m 

Ducetnbor 1888, from Peshawnr ... 

677 

622 

.-ri'r ;■ 

18 

8 


B 

6 

n.i 


7 

loth Bengal Cavalry, 

January 1808, from Abyrninia ... 

449 

867 



9 

1 


8 

8 



H 

12th Native Infantry, Sealkoto 

February 1809, from Jubbulp«re... 

695 

648 

7 i ;. 

8 

82 


7 

1 

■ir.Ml 

ii M 

» 

Ist Uuorkhaa, Dhurmaalla ... ... 

March 1867, from Uuxa 

714 

610 

1 1 

8 

85 


4 

2 


‘1 ic 

10 

/4th CkHtrkliaa, lliikloh, with Detachment of 1 
\ 176 men at Simla fur 8 montha f 

April 1800, fn^rn Almorah 

746 

610 ! 

[ 

8 

4 


6 

1 

r. n: 

•.i'll' 

11 

Mb Bengal Cavalry, Meean Meet ... 

Decemoer 1866, from Foshawnr ... 

452 

400 

l-'-.O 

18 

6 


* 

2 

i:rj? 

S iSil^ 

11 

2lBt Native Infantry, Meean Moer ... 

August 1868, from Abyssinia 

680 

628 : 

i. h' 

19 

6 


22 

9 


4:* .-‘o 

13 

i SAth Native Infantry,MeeanMeer, with Detach- > 
1 ment of 1D6 men at.Vmrltaur for y^jnoutha ) 

March 1869, from Baugor 

670 

060 


5 

10 


89 

... 

li O'J ' 


14 

f 

3rd ftngal Cavalry, Jhelnm ... 

December 1868, from Peshawnr ... 

460 

898 ; 

n;V»-7 

6 

4 


1 

2 

! 

0^ 

S70 ! 

f. :,•] 

in 

2Mh MoUve Inlhntry, Jhelnm m 

(March 1869, from Bhahiaban*) 
( pore and Moradabad .../ 

710 

621 

r.'-. 2 

22 

r 


8 

1 


IV, {P 

10 

' SOth Native Infantry, Jhelum ... ... 

December 1869, from Cawnpore ... 

694 

604, 


9 

16 


10 

... 

A. 

] Vll 


» This Bojtlapent trrived sickly ftrom Peshiiwiir; clom dasths 

t 18 NyoUl 

S Rwimenk hi a «^1 

II The Slst N. I. reached Peahawar in eouTse of reilenn the'miMlo orNoVimben 
t The seth Ee^iment rafliMred Ikrom a fierei', appamt^y 




oooarred on tha inaroh« and eight eoon after rea<.'hlDg Meerut, 
opia. 

opUn ' ^ 

from terviee In Lover Bengal. > 

ofaven death* occurred at Heahiwnr betireen thli date and the end of the jear* 
.oontailottis with pnemnoule eompUeation. 
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BsomagTAL 

BruKNWTii. 

^ u 

IWVAblDKn. 

Diki). 

|.<|M HBU 


‘ 


8 

II 

^ c 

■f .7 

® fi 

r 


•ft 

1 ' 

«£ I 



ftfiaiMENTS AVP STATION or 1870. 

Data of Arrival from Btatlon 
previously occupied. 



1 

‘ 1 

s 

jS 

li 

1 

1 

1 




i 

'A 

\h 

TS- 

V 

< 

I'® 

& 

el 

ii 

1 

ii i 1 

1 

17 

SappetM and Miavra, Cth Company, Uawulpindee 



i 

ItK) j 96 

1187;. 

1 

... 


1 

1 

KNNI 

IH 

j leth Bengal Cavalry, Uawulpindee, with De* \ 
1 tachuieiil of 130 men u( lluauru ... 1 

March 1868, from Murar 

45:1 

409 

l.*S>2 n 

; 8 

« 

0 


17 7.8 

l.'i 10 

Hi 

C84th Native liiftintry, Rawulpiniira. withi 
< Detaohmcut of no nicii at Murrco fur \ 

Vebruury 1808, from PoMliawar ... 

711 

029 

lotm-.', 

! 

! 18 


11 

3 


IWOO 


C lOmuntha ... ... . . ) 





1 



\ 



20 

1 20th Native Infantry, Tallagnngc, with He- 1 
t tncliiiiiMl of 102 moaat Atlovk for H montliM ) 

February 1869, from Meean Meer 

097 

03H 

j:}0.v2 

8 

6 

... 

1 

717 

Ji:i 

21 

23ril Nulivo lulanlrj, Jfuxara 

August 1808, from Abyaeinia 

702 

031 

071 7 

! 5 

... 

5 

2 

i ' ••• 

»i»7 

23 ' Ctli UouKiil Oavair}'. Nowalim* 

December 1868, from Seetapore ... 

418 453 


15 

10 

10 

0 

, :jiV7i 

:irj 71 

23 

3Ul Native infantry, Nowehura* ... 

1 November 1808, from Umballa ... 

712 

603 

2.11 ‘t.i 

0 

S 

10 


-‘nl 

IndO 


J Bappere and MlDcra, 2nd and 7th Companies, ) 

1 I'eahawnr ... ... ... 1 

; December 180H, from Itoorkee ... 

187 

168 

1 i8r(> 

9 

i 3 

j 

3 

i 

1 ^ 

UVOl 

2a 71 

25 

15th Bengal Cavalry, reshawur* ... 

December 1809, from Mooltan . . . 

400 

415 

I'tIO \ 

7 

; 8 

4 

3 

ti'i.2 

ir,’22 

20 

iNth Benpal Cavalry, Pealiawur* 

December 1807, from Uawalpindee 

431 

378 

27.0 0 

IS 

10 

1 

11 

5 


:i7 12 

27 

16th Native lulhntry, Peshawur* 

lH>cctnbcr 1800. from Feroxeporo... 

712 

037 


33 

! «' 

20 


121. l 


28 

loth Native Inflmtry, Peshawur* ... 

November 1808, fh»ni Allyghur ... 

070 ' 01 •• 

■ t’.SM 

20 ; 10 


3 


lio:) 

29 

25th Native Infantry, Pcsliawur* ... 

January 1808, from Delhi 

001 

010 


10 

9 

23 

11 

i;jo2 

rji-'ii 

30 

30th Native Infantry. Peshawur* ... 

i December 1809, from Meerut 

712 

047 

IN 17 0 

32 

12 

14 

! 

UiHi> 

I'.'j 2'“ 


i 

BiaiiiaKTs ov tub Poitjab ... | 

17,558 

l.V,«71 


3Pi 

276 

1 

298 

i 

; m 

t 

IH'M 



RKnvi.AU Nativk Abmy or tuk PaKSinitircY* 

41.740 


1 |s:l 

HSU 

716 

032 

237 

I-VH.h 

I'JTl 


«. liUaiMMSTS of 


1 1 Huzara Muuuialn Train, Abbottabad 

April 1807, fnim Kohat 

« 

177 

116 

-vj- 

9 

10 

« 

1 

1 


ii iiM 

1 

2 1 3rd Punjab Infantry, Abbottabad 

December 1808, from Kohat 

72h 

610 

•J'".!.'. n ' 

10 

11 


6 

loll 

iW i"* 

3 { 5tli Gnorkhni, Ablmttabnd and HnrAra DUtriet 

Statbmary ... 

710 

612 

1*7 u»<; 



» 

1 

27 '■« 

U<. 

4 1 Guide Cur]M, Mnnlon ... ... 

SttttUmary ... ... 

1,113 

N77 

istv*- 

In 

16 

10 

2 

1 

("■-1 

5 1 Peshawur Mountain Train ... 

March 1809, fnim Abbottaliad ... 

162 

162 

2;)7.‘. I 

1.5 

7 

2 

• 



1 

0 4 Garrison Company, Kohat ... 

« 

StuMonary ... 

73 

64 


2 

... 



... 

11 !•> 

1 

7 j 4th Punjab Cavalry, Koliat 

March 1809, from Buunoo 

197 

373 

ii'ji; •> 

15 

11 

• 



b'ltij 

N tsl Piudab Infontry, Kuhat ... 

J Dftooinber 1868, from Dera Is-'^ 

1 luacl Khan ... ... 1 

711 

633 


22 

14 

9 

7 

until' 


9 i 2ud Punjab Infantry, Kohat ... 

j 

November 1868, from Abbottaliad 

(Kki 

633 

j-.’.C:' L' 

13 

37 

12 


.vv(h; 

, 2t‘2l 

10 4th Punjab lulaiitry, Kuhat 

fFelirimrv istM), from .Dera Ih- 1 
^ muel Khan ... ... f 

710 

597 

24(V,Ht 

15 


10 


... 

. 2.5 14 

11 I 2 Field Battery, Bunnoo, (Kdwanleflabad) 

December 180S, from Kohat 

](» 

Hi 

! ;bH!i ) , 

•*l 

I ^ 

2 

i 

... 

2J»13 

• Hr4'* 

12 1 1st Punjab Cavalry. Buimoo ... 

pVbruiiry 1869, from Dera Ts-1 

X mael Khan ... f 

471 

376 

! 

"i 

I 

10 

! 

I =* 

27- 13 

25‘32 

13 , 2nd Sikhs, Bunnod ... ... 

C Juuiiary 1809, from Dera Gbazeo 1 
\ Khan... ... 

716 

059 

' ini'l l 

10 ; 


It 


3<ls 

, 20 11 

14 41h SikiiH, Buunoii ... ... 

C Fehniarr 1809, from Dera Gha- 1 

X ze« Khan ... ... 1 

730 

612 

i 


10 ; 


22 

I « 

IO|7 

;* 3N-01 

15 3 Field Battery, Dera lamacl Khan 

January INOB, from Bunuoo 

1t>5 

1 HO 

. 162.'3 6 , 

3 


1 

2 

1 

47'02 

, ay.M 

10 ' 2ud Punjab Cavalry, Dora Isinadl Khan 

t Febrtmnr 1869, from Dera tiha-l 
( zee Khan ... ...j 

478 1 

I 371 

! 

- U52*h 

i 

I 

12 

i 

1 

5 

25*10 

I2£,.'i 

17 ' 1st Sikhs, Dera Ismael Klum ... ^ 

November 1868, from Kohat 

730 1 

025 

j 1427-2 

j 

11 ! 

36 


2 

P)*76 

^17-00 

In 6tb Punjab Infantry, Dera Ismael Kliau 

January 1889, from Dauaoq 

743 i 

023 

1600‘3 1 


20 

10 

1* 

26*92 

i T\ 

19 : 5tb Punjab Cavalry, Dera Qbazeu Khan 

February 1869, from Kajanpore ... 

492 

j 46(» 

: 2.»12 « 

12 ! 

7 

3 : 

1 

14-23 

1 

hto is ^ Detach- T 

^ ' 1 ment of 187 nuiii at Itujunpore ... J 

December 1808, from Peahawvir ... 

740 

1 712 

' 1501.4 

21 1 

14 

"i 

4 

• 

18*69 

a 

! 38*0-1 


* ThoMo Iteglmentf Airtiihud DftAcbmKntN 

' tKiUMl 





iki’ PUNJAB^-^icoHiinned.)* 


Total Admbnloiia 
hUa Hospital, and 
Deaths iu Hospital 
dnriuK the year. 


Caviis or ADKisstoirs iirto IfosrtTAt. apd or Diatics iv HosmAa snaiira ttti YiAfei 

I iS it i I I i I 1 

i! ! I H 111 ! il I 




lit ... 60 3 4 1 3 j 

737 ... 463 7 31 3 33 

ti - - ■ 

1,^3 ... ftU 1 64 1 2 

Ji ... i 

871 ... ^3H 3 36 1 ... 0 

»i . . I 

018 .. 301 ! 21 6 ... 7 

V ' - ■ ■■ 

n07 < ... 3()U 6 41 

io j '• ■ -• 

1,11.1 I ... 1 1.161 8 7 ... 27 



.. 13 3 ... 33 16 I 67 I 0 I 1 12 I 

.. I 19 ... 46 10 i 226 1 2 ’ ... 64 ' 

) 1 j - j ... . .. . . ( 

.. 3 IH ... 16 10 66 ; ... I ... 10 i 

. I ... I 

... 6 12 ... 11 3 47 6 i 1 Ml 

I ' ' ' I I 

i « ... ! 14 1 196 ... I 1 2 i 

■ ■ 1 ' ‘i ■ I i 

. ! ■ ■ ■ ! - I 

1 6 j 1 ... 9 4 : 32 0 ' 8 I 

i • ■ ' I I 

... 1 ‘ .HI ... 6 8 ; 91 3 ' ... 11 ! 


7 12 1 10 ! 12 02 1 4 I ... 13 : 1 


I 18 i 140 412 I ... 


I ... 14 32 I ... 10 

3 33 1 loo 32 * ... 10 

* I 

16 3 73 72 ... 10 

0 23 j .. 34 06 ... .H 

‘ 

1 7 ... 43 69 ... 6 

6 ... 34 67 ... 7 

1 

1 ... 3 7 ... 0 

3 ... 4 86 36 ... 13 

1 6 1 83 OB ... 7 

1 7 ... 03 36 ... 8 


' ' ' «1 ! 

1 .107 ... i 328 I 19 16 1 34 ' ... 6 ... 18 ' 11 I 2 69 . 1.1 164 72 ; 1 I 41 

" ."!■ . i ;i i.i .:l.; J .iJ :l 


1,269 ■ ... 703 ' 20 ! 32 1 1 I 24 : ... ... ... 

- ! 'i ! -I I 

1,823 ; ... ilZ-OO i 24 , 19 ! 1 I 80 . 1 | .. I ... 


8 10 ' ... 48 11 I 172 . 9 ; 2 18 ! 

I i 'i i I I 

0 i 6 . ... 12 : 11 1 l.K) ! 0 : 18 1 


4 80 4 60 34 

15 ... 46 09 

8 3 14 13 


9 

46 ; 321 I 24 ' 1,630 

■ j 1 1 

1,363 

1 .. 


42 

tI7 ^ 1.W7 I 96 !I,IW1 

1 j 1 •' 

4,441 

1 l: 



19 


All other Caase*. 



T Alt in 










REGIMENTS of Mi? j 




Ukuimkmtai. 

Stkbkoth. 

'ir, 

V — 

JVVAUUBD. 

Dibii. 

I'KU 1,000,1 


REGIMENTS akd STATION or 1670. 

1)ato of Arrival fhmi Station 
pruviuualy occupied. 

g 

gi 

15 

P 

il 

If 

iT, 1- 

their hoioM 
chaaj^ of air. 

1 

1 

A 

«> 

A 

la 

S' ’J 

.5 > 

i-s ■ 
4j 

% 

ft 


9 






% ‘ 


& 

» 




0th Punjab Infantry, Dura Ghazue Khan 

January 1806, from Kohat 

711 

oil 

1 

i.wj:. 

11 

10 

0 


31 r*6 , 

iOsO 


Orel Puqjab Cavalry, Uidaujioro 

January 1800, from Kohat 

iso 

867 

( 

323'.»:h 

16 

B 

b 

4 

h>ii7 

Is 


RariiUKNTM ov thk Puitjaii FitoKTraa Fonoie 

12,1 r.a 

10,830 ; 

210«n) 

386 

270 

164 

00 

22'21 ■ 









MQIME^TS of the CENTRAL 

1 

nttoi>al llattolion, Sehore* ... 



m 

810 

1 102' i> 

8 

80 

11 

6 

32 10 ; 

17 ir, 

2 

let Cuulrul India nurao, Oooiialit 

... 

480 

320 

:t:]> ;* 

2 

0 

4 

1 

12 50 


3 

2Dd Central India Ilurao, AuRurt 



1 

46A ; 

i 

2fiO 

liC^-o 

3 

8 

8 

... 

O'Otl ; 


4 

Malwa lihvul Corpa, Sirdarporo 

... * 

fiOO 1 

403 

'.kh;'2 

1 

... 

0 

1 

... 


5 

Mvywor liheel Corim, Kherworrali 



7U4 ! 

018 

e 

... 

18 

6 


2.V.V/ 

:io 

8 

Erinpoorah IrrcRular Force ... 



HOH 

718 


8 

8 

6 

... 

2‘:ti 

<;;u 

’I 

1 

Doultfc IrrcRular Force* 



877 

773 

ioor 2 

10 

6 

6 

1 

, 

0't<l 

ii m 

1 

i 

! 

UhoiMKifTH or Tuu CaiTTiar. Iirni.v luiiuornAa Foucs 

• • 

4.617 1 

8,630 

I'.VCMI i 

»j 

05 

4i: 

H 

1T22 , 

111 ,> 


• Inelmllitir 
t Hoad 
X Of theae deatha 16 


BTATKMKNT BIIOWINU THK OARf AND LOBS IN STftENOTH 


ProaniU with their RctrimonlB ou lit January 1870 

At Uiclr hnuicH on Kurloujrh 

At their lionioa on Hick Leave 

ItciuatnlnK alck In tbo Hoapltala of oilier RoRitnenU 


43,H<lii 

421 » 

m 

flU 


Total Htrciifrih on lit January 1870 ... 44,7;)1 


AnniTioirn ov tiik Ynnu. 

Transfori received from other ItcRlmeiite 
ItemilU n^eoived durinR the year 
iHsiertors regoinod 


28 

8,788 

6 


Total Gain a."? I 


ANNUAL RELIEF OF THE 


nth Cavalry 

From Mecan Meet 

CAVALRY UE0IMENT8. 

To Rnwu) Pindeo 

Arrived 

loth Cavalry 

„ Rawulpitidec 

„ Pcalmwur 

Arrived 

iHtli Cavalry 

„ Peiihawur 

„ Meean Meer 

... Arrived 

4th Native Infantry 

From Allahabad 

INFANTRY REGIMENTS. 

To Cachar and Frontier OntpoaU 

... Arrived 

7th Native Inhu^ry 

„ Dacca and Coebor 

M Laoknuw ... , 

Arrived 


Novemlier 1870. 
Ontolwr 1870. 
November 1870. 


Deoombtf 1h7o. 
febpary ' 1671. 




Xri,^{co»clufled.) 


PmjAJS PJtOffTIEU FORCE, 








• 
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• 



CinaEB ov AsMiHMioia into IIobfital and of Dbatun in IIobpital nnuiait tiir ykah. 






Total AdmlMHiona 
into Kuapltal and 
Heatlia in lloapital 
during the year. 

#• 
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1 
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A 

A 

4* 

P? 

f 
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1 
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.Sd 

II 

1’ 

] 

dip 

i'S 

t 

•9 

a 

|.l 

i 

iS 

a 

* 

Si 

.w 

& 

X 

l§ 

« Si 

II 

5S 

DlBeases of the 
Urinary Sjetem. 

rjB 

isi 

AS u 

is 

M 

(fi 

*0 • 
S| 

1* 

a 

i 

1 

•g 

0 

1 

•d 

% 

$ 

0 

s 

i 

X 

» 

i 

.a 

a 

a 

Aa 

i 

a 

1 

< 


i Admiaaiuna 

... 1,01. *5 

... (t 


000 

16 

35 

4 

4 

... 

1 

1 

3 

1.1 

... 

22 

22 

MS 

t 

.44 

IH 


1 

“ 

2 

62 

44 


lo 


j Admiaaion# 

\ D*'al liii ... 

... 1,29« 
... it 


888 

11 

17 

1 

1 

... 

■ -.1 



' 

19 

;■ 

•• 

3 

1 

bu 

6 

... 

n 

2 


5 


137 

103 


13 


1 AdniLiaiona 
( Heat lit; ... 

...21,700 
... lot 


1 

13,71)9218 

41, 

477 

20 

1 

ito 

i 

4 

14 

() 

21 

b» 

102 

287 


440 

jj 

263 

1,717 

J.i 

120 

20 

1 

•too 


26 

... 

3.3 1 

'• 

77 

1,437 

J 

1,330 

1- 

10 285 
)' 

1 WDIA IHBEGULAR FORCE. 

























1 

( AdmiH#ioUH 
'( ll.‘1lt)\-! ... 

... 1,101 
••1 1 1 

... 

715 

t 

28 

40 

1 

20 

i 

... 



17 

39 

1 

1 

33 

18 

181 

4 

3 

10 

£ 

... 

12 

... 

50 

43 


18 

1 

* 

i AdnilNaiouB 
'( lli'iUlls ... 

... 77 


4:1 

1 


0 


... 




3 


... 

5 

I 


11 



... 

... 




' » 

0 

1 

... 

1 

3 

1 Admlaaiuns 

'( llcilllln ... 

... 2«8 
.1 

1 

130 

i 

11 

10 



1 





... 

... 

2 

14 

t 

2 ! 

2 

... 

2 

a 

.3 

25 

25 

... 

N 

1 

4 

f Adraiasioua 
(. Krill IH ... 

... 387 


... 

216 

» 

3 

12 


... 

i 



1 

38 


11 

1 7 

25 

1 

1 

... j 

1 


1 

2 

10 

10 

26 

2 

... 

2 

6 

( Admiaaiona 
( iieuiiis 

... 07l» 


403 

7 

30 

• 

5 ; 




0 

5u 

... 

20 

5 

i 

88 

■ 

3 



1 

... 

41 

00 

lOM 

70 


IS 

a 

( Admiaaiona 
(. KiJiitli'i 

... 65S 
... i> 


201 

80 

to 

... 1 


4 

1 1 

... 

2 


^ ' 
... j 

88 

... 

... 

5 

18 

2 

1 ■ 

17 

1 

2 

0 

13 1 

.80 

60 

1 

... ! 6 

1 

7 

J Admiaaiona 

t KeaiiiM 

... 1.281 
... i( 

... 

70') 

'' 

(12 

38 


i 

' 1 

1 


1 

1 

27 

... 

10 

U 

41 

i 

> 


31 

i 


12 

14 

2-4 

’ 

00 

140 

t 

... 1 lo 

1 

« 

( Admiaaiona 

1 In.’aMK 

... 1,723 
(( 

1 

2,020 

in 

lOI 

140 

1 

1 

1 

30 ' 

i 

1 

N 
' 1 

2 

1 


20 

lot 

! 

1 84 

i : 1 

• 

4H\ 

•1 

27m 

• '"i 

18 

1 

0 

i 

81 

7 

LJ 

17 

Ml 

1 

313 

871 1 

-I 

' 02 


DctHOhmonlH, • 

l^uarti^rn ouly. 
occurrc'd in (iutpirtla. 


OF THE REOIILAR HATIVR^RMY OF RENQAIi DlIHINO 1970. 


PsiUAKKirT Lofiti oir lus Yuau. 


l)eatha at H (ifwl’Qunrl era 
Ouatha at OutpdMta nud in Dctaclimeuts 
l)putha wiiili! on Furlunuii, Ac. .. 
Ooathri whlio ui bomu uu hick Leave 




B7() 

(13 

m 

i.)t 


Total D.'atUs... ... nOO 


Invalidoil for DiMoharffc 
Trauafura trt vcti I n otlier Koifiineiita 
DlBclmrjyeU otliorwiae .. 

OvaettiuuM, struck off for bad eunduct. Ac.... 


710 

lit 

j.mMj 

.17.0 


Total Lo&t . . .. :i,iW) 


ttemoiulng on the RcRlmoutal Roll# on Slst Decorabor 1870 ... ... ... ... 

NATIVE ARijlY, 1870-71. 


INFANTRY RfiQlM£NTB,-»nit(MKa</. 


21at Native Infantrj' / 

22nd Native Infantry, Head-tluorfr# and Loft Wing, 

f«th Native Infantry 

25th Native In tan try 

SSrd Native infantry 

Mlh >;tttivo luittuiry 


From Mecan Moor 
„ Fort WilUttW 
„ Rawulpludoo 
„ I'eahawur 
„ Sloriir 
„ Lucknow 


To Feidiuwur 
„ Locea 
„ Mecau Meer 
„ Rawiil|itudoo 
„ AUahubud 
w Moror 


Arrived Novombor 1870. 

Arrived Alundi # 1871. 

Arrived November 1170. 

Arrived November 1H70. 

Arrived November 1870. 

Arrived November 1870, 




NATO lEOOPS, 1870. 
xvn. 


TAHl’E ihtPiit/; i\e SlCKyESS and MOUTAUTY among the XAVJMYJVrS of the MAVKAS NATIVE ARMY terving in Siaiione 
of the BENGAL PRESIDENCY daring the Year 1870 . and the prevalence gf iha principal Dieeaeee in each Month qf the Year. 

(AtEilonN occupied— Doruadfeh, NEirode, DandB, NowKoufr. Jubbulpore end f’anvor.) i v. 





1 


•s 





Cavsii or DiATHa iw Hoarini.. 

























MONTHS. 

M 

U 

1 

► 

►» 

s 

1 

s 

it 

m 

t 

1 

o 

s 



1 

1 

1 





i 

1 

a 

1 

j 



A 

1 

•5 

i 

< 

■ 

! 

! 


s 

1 

0 

1 

0 

tei 

% 

1 

Cholera. 

1 

1 

1 

J| 

1 

1 

< 

i 

I 

& 

1 

A 

1 

1 

S 

*5. 

UCi 

1 

1 

S 

i 

01 

•fi 

i 

1 

1 

1 

1 

< 

1 

1 

6 

1 

1 

a 

< 

0 

1 

1 

JiinunrT 

M.7H7 

lOfi 

Kva 

7 




A 







1 

... 





1 



Fobrnary 

3.7n:i 

UiU 

41'5 

4 

... 



1 

1 



1 



... 








Ilaroli 

3.7V) 

135 

8.T4 

4 




... 

2 






1 







1 


April 

.3,III4S 

07 

203 

4 


... 


2 

... 







. 

.. 



... 



8 


Aliiv 

3.iiia 

no 

804 

H 

... 



2 

A 

.. 

... 




1 

... 



... 





June 

3,r)fM 

00 

240 

3 




... 

1 






... 

1 






1 


July 


02 

220 

2 




... 

1 

... 





... 

... 







1 

Aniniet 

3,M»5 

llfi 

320 

4 




•• 

1 



1 



1 

1 








Srutember 

3, fill) 

ICfi 

:W‘0 1 

2 

... 1 

... 


, 1 

1 







... 








O.iiihor 


16,3 1 

43-3 j 

1 



1 

“l 














... 

Xovenilter 

ajme 

210 1 

AO-2 j 

4 

i 



1 'i 













Dooembfr ... j 

i 

3.(Hi() 

203 

55'fi 

4 


... 1 

1 

! 1 j 
1 1 

' ... 

i"' 



t 

... 

1 1 

i ! 



j 


... 

3 


1 

i 

i 





i 

1 


' 

13 j 1 

- i 

1 ai 

I *'■ 

1 

! ■" 

1 ^ 


, 1 ... 

■ 




L'l 

1 

1 

1 

— , 1 


] 







Died per 1,000 of the AvcraifP Strenjrth. 





Fur the year ... | 

3.H31 1 

141 • 

i 

1 

80'H 1 

47 

12‘0t 

* 


' 7*10 

•28 

1 

... j 

1 

M 1 



ro6 

‘54 

I 

'ill : ... 



•28 

i-ai 

•28 





































S.4 

¥ • 


1 


Nl-MIIIIH OF AnMIBMOSH I»tO lIOBriTAL JK *ACH MOXTK. 




, ‘ 


CAlbSKS OF 













Total 

Admitted 

Admitted 

per 1,000 of 

Strength. 

Died out 
of each 

ADMISSIONS. 

i 

1 Jan. 1 

Feb. 

March. 

' April. 

, May. 

! June. 

July. 

Auff. 

Scpl . 

(Xt. 

j Nov. 

Dec. 

iliirinir 
the Year. 

hundred 

treated. 


fliulm 

Sniullpox 

... 

... 


... 

. 


1 

- 



... 

... 

... 

... 

... 

... 

... 

Frier, liiteruiit trill 

Frvrr, Itiuiiittciit and 
Continued 

165 ; 

iin 

I2fl 

1S4 

m 

116 

i’65 

*217 

278 

Ml 

‘•400 

236 

^444 

700-6 

•51 

1 i 

2 

<1 

2 

0 

A 

1 

8 

2 

4 

3 

8 

40 

11*0 

82-50 

Apuplcxv 

... ' 



... 

1 

... 



... 

... 

... 

... 

1 

•3 

... 

D>^•lM^lt!ry 

7 i 

6 

2 

3 

6 

S 


4 

4 

A 

6 

2 

47 

12B 

} irw 

Diarrhira 

3 

4 

3 

1 

2 

1 

2 

11 

5 

4 

0 

4 

46 

127 

iirpntitifi 



... 


... 

... 


... 

... 

1 

... 

... 

1 1 

•8 

... 

SpIi'Mi DiMCUHn 

’ ■" 3 ' 

ll i 

1 

... 

... 

... 


... 

1 

1 

1 

1 

2 

1 10 

2*8 


Dropiriitory Diseanoa .. 

ir 

Itl 

A 

11 

3 

0 

7 

6 

B 

10 

106 

2l)-2 

4-66 

IMUhiiii‘1 PuhiiiinuIlM 

1 , 

i 

1 

2 ' 

... 

... 


... 

... 

... 

1 

... 

! 1 

10 

14*89 

DrujiM 


... i 

1 i 

... 




1 

1 

... 

... 

... 

8 

•8 

... 

Scurvy 


... 1 

•0* 

1 


1 ■ • 1 



... 

... 

... 

i.i 


eat 

I.I 

I'lirumatlAm 

‘ ifl i 

h; 

. 20 , 

’ Ifi j 

” 11 

3 I 

”l6 

*'l» 

B 

7 

SO 

88 


50‘1 

s \ 

Vrui'rriil Diauasufi 

7 i 

4 

3 ■ 

(1 ' 

3 

« 1 

3 1 

1 1 

1 

3 

T 

4 

! !l 48 

18'3 


Kvr Diseasofi . ] 


4 

P ' 


14 

7 1 

14 

12 

17 

11 

« 

16 

12« 

JW-? 

r 

AuM-rhs ami I’Irrr . i 

"ift : 

27 , 

23 1 

» 

2.3 ■ 

13 

14 . 

23 

16 

IB , 

SB 1 

.30 

245 

67-6 1 

lViiuuil*i aiul AccideiilK j 

4 

fi 1 

14 ! 

B ' 

A. 

7 

4 

IS 

14 

17 1 

It) 1 

22 I 

1.32 

86-4 


AH other Cauarb 

10 ; 

i 

13 * 

i 

in j 

1 

1 

16 ; 

1 

“1 

! 

11 

14 

83 

14 

17 

21 

37 

.. i 

\ »18 

678 


1 

243 1 

1 

808 i 

841 

i 

201) 1 

i 

’l' 

1 

200 1 

i 

174 

S38 

888 

364 


688 

8B1 

i 

3,748 




Admitted per 1 ,n 0 () of the Averagre Strength In each Month, 


' 1 1 

' T ' i 

j"*’" "| 

1 

— 




64-2 6A‘3 6^‘4l ' 667 j 

. 80‘2 I 40-0 1 

1 1 

68’H 1 960 

1 

103'4 ! 12.1*3 1741 

lOO’B 

j 

10S17 





3. JAIL POPULATION, 1870. 



JAILS OP THE Bengal presidency, isjo. 


TABIS *Aow% fit arCKNESS aui UOETAUTY amng tit 3 AIL POPULATION tf iU BENOAL PBBSIDSECT durmj tit 
Ttar 1870, and tit prtealtntte of <A« prinapal Litttiti i» taei 3lo»ti if tit Ttar. 


JantiAiy 
F«braaf7 ... 
Mftrok 
April 
May 

JUIIQ 

July 

Auicuwt- 

Huptember ... 
Octiilw 
November ... 
December ... 



Cavani ov Diaiai. 



6 17 1 

21 2.‘i ... 

20 IH 1 


17 1 2» 24 

2.‘i ... 4H 3N 


iH 1 »4 20 

13 .3 20 la 


a I I I I t I 1 I I 


20 2 26 

11 2 16 

16 4 12 

0 4 0 

16 1 I 14 

13 8 0 

II 2 n 


IH 2 17 

10 3 86 

27 4 10 


8 INI I 178 17 6N2 31« i 18 23 207 10 106 46 11 


Died per 1,000 of the Averoire fitrcnirth. 


2,610* 4102 3‘62 *14 


•28 16*67 *80 -SO 4*70 ’17 r77 *76 ’24 8*17 ‘60 3'23 


CAIISKH OK 
ADAIIt^HlONH. 


NvMniCR or AnMwuioirH into Uorvitai. in mv.k Month. 


Keb. March. April, May, June. July, Aug. Bopt, Ocl. 


Total oul 

Aumltlcd of each 

duriuff the P®*” ^ humlred 
Ymt. K.wjlh. tiwlcd. 

Dec. 


(Iiolera 

.Smallpox 

Fever, Inlermittcnt ... 
„ Iteniilleiit and 
Cuntiimcd ... 

Apoplexy 

UvHCDtery 

Dlarrha*a 

llcpatitiN 

Bjdrtoi DlMOAMe 

Uettpiratory DiMeomm ... 

PhtiibiiH PuitiionallK . 

DropMv 

Atrophy Hud Atuvmla ... 
Beurvy 
UhemiiatlAm 
Venereal DieeaMi 
Kve DiaeaNOH 
AoHceHN and Ulcer 
WoundH and Accldeute . 
Ail other Ctiaw^tt 



1,020 8,707 4,01h 4,*J20 4,4NO 4.280 6,018 6,060 6.301 | n,H07 


Admitted per 1,000 of the Avemffe Btrenfrtb in each Month. 


0 1 88'64 

3 ‘3 10-07 

460*6 'W 



72*2 74*7 70-0 HS*0 08*0 107*1 


116*3 O*J*0 1 74*N I 


* In oddltlon to the doalha here rcconicd, 14dca(h»fVom aceidcute out of BoapUal, ivhleh were uot entered in the Mouthly Iteturna, occurred durliitf (he vpar ' 
tneiudinif theiic deathii the death-rate of the year ie 42*16 per l,(KN>. 





JAILS OP THE BENGAL PKESIDENCY, 1870. 

n. . 

TAnLE thawing iht SICKNESS and UOUTALITY among th$ JAIL POPULATION in LOWER BENGAL and in ASSAM during 
iht Year 1870, and Ihepreeaknee of the principal Oieeaeee tti each Month of ike Year, 


$ 


MONTHS. 


JanuAiy 

February 

Moreh 

April 

May 

•luue 

July 

Antrust 

Bepteiiibor 

Ootobcr 

Niivomber 

Devcinber 


For the year 




() 

ft 

4 

J 

A 

4 

1 

» 

7 

« 

9 


ns 


4-00 


CAITSKS OF 


NrMttVH or Avuishionn into Uoanm* iir kacu Month. 


Feb. March April, May. 


Total 

Admit led { 
during | 
the Year. 


Admitted Xw* 
Btrength. treated. | 


Cholera 

Smallpox 

Fever, Intermlllciit ... 
„ Beinittcnt and 
Continued ... 

Apoplexy 

Hyaenterjr 

Dlarrhina 

HeiMitllia 

Spleen Dlaeaae 

Ueepimtory Hiecaees ... 

PhmiBis X'olmonaliB ... 

llropay 

Atrophy and A uiemia ... 
Seurvy 
Hheumatiem 
VencroiU Hiaeaiee 
Ere Dieeaeee 
I AWeaN and Ulcer 
Wounda and Accideuls. . . 
All other Oauiea 



013 739 «;«» I 


1 .S 44 1.302 1,873 1.694 1,717 1,600 1,433 1,637 


Admitted iwr 1,000 of the Average Strength In each Month. 


87-4 0 V 2 m llO'O 181*1 107*9 106*2 1180 


JAILS OF THE BENGAL PEESIDENCT. 1870. 


TABLE shomitg the SiCKNESS and MORTALITY among the JAIL POPULATION in CHOTA NAGPORS, and in the DINAPORB, 
REN ARES, OU DE, ^ CA WNPORE DISTRI CT8 during the Year 1870, 4* the prevalence of ihe principal Dieeaeee in each Month of the Year. 


Cavhm or Dkatsi . 


Jaiiuarjr 

Fobniiij 

march ( 

April 

Haj 

June 

July 

Auguat 

Saptambar 

October 

Moverobar 

DaoenilMr 




. « u g * 

I ! I 


1 1[ 



12 .1 2 2 2 1 ... 6 1 

11 7 ... B S ... ! 3B ... 

ID d 1 8 1 I I 12 1 


8t & i 2 r >1 i:ir. H 4 1 4 4& 4 44 IB i 3 I 66 11 | 46 


Died per l,0u0 of the Average Strength. 


For the year 


821 , 


7M7 36-83 4‘80 | ‘16 3 IIO ‘26 lU ul ‘20 | *20 8'28 | '20 2*23 i ‘8l ‘16 3'34 ! ‘66 2‘3lt 


OAimS OP ! 

AIimi8.S[OXS. I 


Cholera 

^mallpoi ... I 

Fever, Intermittent ... 

M Remittent and I 
Continued ... j 

Apoplexy ... I 

D^aentery ... I 

l>larrha>a . . ! 

Hopatilia I 

toleen Cieeaeo 
Reiplratory DlaeaKca ... i 
Phtniala Pulmonalia ... ' 


I Atrophy a&d Antetnia .. 
8<;ttrty 
Rhewnatiam 
Venereal DlaenaoH 
Rye IMaeaaea 
AbacMa and Ulcer 
Wonnds and Aecldcnte. 
All other Cauiea 


Jan. 1 

Keb. 

i March. 

1 

i 

1 

04 j 

13 

M 

16 j 

6 

266 

2i7 

330 

16 

t 

23 

10 

176 

’u« 

160 

140 

1 

138 

2tW 

4 

9 

6 

"‘6 

it 

41 

is 

2U 

6 

8 

6 

3 

6 

20 

10 

10 


3 

1 

20 

36 

33 

ai 

ni- 

1 2^ 

11 

ls 

1 10 

133 

IIH 

1 137 

48 

6-t 

71 

103 1 

1 H3 

< 

1 1U8 

1,067 

1,063 

J 

1,211 

1 


A'vMBza or Auxiaaioifa into llOhrmL iir kach Moitth. 


May. j June. ! July. Aug. ; t'ept. 


106 36 ... 

J 1 1 

<04 618 877 

21 24 21 

... 1 

160 229 103 

260 141 06 


Total BOk 

... Admitted ^ 

during hundred 

the Year. treated. 


MS SS-O? 

2*7 <<6 

882‘8 *41 



1,067 1,063 1 1,211 1,364 1,178 1,060 1,403 1.480 1,648 1,948 1.680 1,181 16,069 


Admitted per 1,000 of the Average Strength iu each Month. 


40‘2 48'8 I 6B'6 1 67‘» 69‘7 m 71‘1 TS'd 81‘2 im I e7‘0 




JAIIS OP THE BENGAL PEESIDENCY, 1870. 

IT. • 


UBLIR thowif^ tk$ StCKVESS and MOSTdLlTr amoilff ike JAIL POPULATION i» the CENTRAL PROriNCES, excMha 
JUBBULPORB ami SAUOQRf daring the Year 1670f and the preoalenee of the principal Diteatet in each Month of the Tear, 

9 


•41 § -• Caubkb ov dIatiii. 


Jimuiry 

Febraary 

llurch 

April 

May 

June 

July 

Auguat 

Heptembcr 

Oeluber 

Nnremher 

Dooember 





Died per l.bOU of the Avcrairu Stronirth. 


For the. year 

2.227 

OS 

427 

HS 

37‘27 

... 1 ... 1 3J0 13’02 ; ‘IS j ... ^ 4-04 

•4r, 

1 ' 

'4S 


! 

i'4!» m) 

•..j 

— 






4 ' 

1 






! . 

CAlTteiU^ j 

AUMi»j*()^ r ■ 


Cholcm 

Bnmlipux 

Fever, Intenniitteut 
I, Iteiuitteiii and 
Conliuued ... i 
Apoplexy 
OjBuntery 
Ibarrhusa 
Hopatitte 
8pl«(;ii Adioaaa 
Keapiruiory Dlacaaea ... 
Phtniaia Pulmunalia ... 
Dropay 

Atrupiiy and Amnnia ... 
Senrvy 
Rhoumatiam 
Vouerva) DLseavoa 
KvoDiaoaaea 
AWesa and Uh'er 
Woundaniid AeoideiitH ... 
All other Cauaca 



21 



JAILS OF TUB BENGAL PRESIDENCy, 1870. 

' .V. 


TABL'E thomnff ihe SICKNESS aa^ MOliTAUrr amng ihe JAIL POPULATION in ike AdlU DISTIIICT, and in CENTRAL 
INDIA, duniig the Tear 3870, and ihe jirevaleuee of ike principal Diaeasei in each kJonfk of ihe Year, 


CaI HKB or Dkathb. 




Jnnnar,; 

4,LMf. 

„r, 

i't (i 




February 

4.32 i 

](iO 

37 0 

Jl 



Wareli 


lUi 

317 

11 

... 


April 

4,1 *u 

l.-.o 

:kii 

0 



May 


HI 

310 

0 


1 

Juno 

4,I/S 

ur 

3.12 

7 



July 

4.VM1 

ji? i 

‘ 31(1 

i;i 



Aiiguat 

4,312 

Kia j 

3h3 

0 ... 

•" 1 

September 

4,110 

is-l 

<13 U 

0 

... 

... I 

OetolN'r 

4,n!0 

JtW 

no 

10 



Nurenibor ... j 

.'t.MH 

jr.3 

3<i 3 

11 

... 

1 

iHHTiuber .. j 

3, 7711 

13J 

3<ll 

1., ... 

... 1 


i f: I 

I e I ^ 


I 1 . -1 1 


JHcd jn'P l.O'Ki or Oil* Strength, 


I'Vir tl»e year 


f ■ 



313 

•24 j 1 1-22 

•HO 

■H« 

dfil 



L 

1 






Ni'Miirn or Aimimioas ikto lloHiMnLr.jr Montji. 


(’AUSBS OK 
A OMISSIONS. 


Siiiallptix 

KeviT, lutPTinltteiit ... 
„ lieinitti'Tit nnil 
(.'uutluucd 
AlMjplexy 
liyHfiitery 
Oinrriiioa 
lIonaiitiN 
Siifivii Jiioeaae 
iJcsjjiratory Onn?ftf»of» ... 
i'limiaife Tulnmnalii) ... 
Ihopuy 

Atrtiphy and Amcniiii ... 
Scurvy 
RlicuinaliHin 
\iMu*rcaJ Oiseaach 
Kyv OiuoHficK 
AlmceHri and Dlecr 
Wounds and Aivideiilh... 
All Ollier Caused 


IVh. Mar. j April 


Wnv. I iloiut. ! .lul». ' Aujr. ' S«.pt, ' Oil. | Nov, Itoo. 

I < ' i I ! i 


i 'Atnl ArUnijci IMed out 
.1 Admitted ..'fjfei*' ‘d cncli 

1 during W* hundml 

' the Year. I treated. 


'll 10 

" S '4 

00 ; 

' 107 

102 

•■'m 1 

ioo 

"ia 

Mo 

”109 

ivi 

00 1 

/ 

13 

11 ! 

r 1 

11 

13 

>‘l 

5 

12 

15 

15 

0 

1 

1 

I 
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JAILS OF THE BENGAL PRESIDENCY, 1070. 


TABLE sKoimg the SICKNESS and MORTALITY among the JAIL POPULATION in the PUNJAB during the Year 1870. and the 
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i 



0-0 

. 

3-3 


00 


00 2 j 

231-8 

i 

1,310 

... 

3U*0 

1224 

1,38-8 


1 

i-; 

j 

0^ 

7, 



00 


S3t> 0 1 

814-2 

1 

404 


277.3 

121-6 

700 


J 


j 

14 2 

2-0 



41 


300-3 i 

86^1-;) 

1 

1 

322 


1180 

62 

80-7 


1 



l8-« 

.31 1 



21-0 


0 : 1-2 

1 

.3447 

1 

iiO 


4621 

... 

240 0 

27-1 ! 

47-0 

1 

JIO-4 

1 


1 


0.S 

675 4 i 

1472-0 

1 

•10 

... 

HIO'3 


102-0 


1 



'UiH 



1 

til -2 1 


387 8 


1408-1 

j 

221 

.. 1 

•l2t»-8 


64-3 j 


i 


i 

72 4 



1 

0 1» . 


2070 1 

823*6 

, 2in 

. 1 

1101*1 

60-4 

374-4 ! 


1 

ii 1 


27-4 

•10 ! 



1.3 7 ) 


;0».V0 

1972*0 

112 

1 

” 1 

iWJi 

8-0 

80.3 



... 

1 

j 

8 0 . 

8-1) 

i 


i 

17.8-0 

1 

401*0 

: 


2(6'1 

1-6 

lW)-2 1 





3.-)-l 

4 6 

-8 


;i0 8 

8 i 

1241 


630*0 


- ' _ 1- 

632 0 

207 

200 8 ! 



... 


101 , 

1-0 

1-0 

! 

13 1 , 

3 8 j 

261 0 

1 

1 137*4 

U,N]li 


.3.30-1 

42-1 

142 -4 

*0 

’ 

2 8 

1 

mj 

2-1 ' 

r.> 


]J 1 

(I ' 

212-0 1 

770 0 


... *1 

1 '460-8 

66 

270*6 


1 

0‘.T 

1 

.38-2 ' 






H2-(l 


1882*6 

20» 


780-6 


167*0 

0*0 ! 

♦8 

1 

10 1 j 






81-3 

i 

10622 

21 H 


810 6 


41-3 

... 



1 

32*1 ! 

27.1 

• 4-0 




04-2 


080*2 

3t2 


404-0 


.43 0 

20 




66-0 

... 

20 



' 

2:t3'0 


8041 

224( 1 


601*0 

"m-O 

i48*7 



47-7 

1 

.30*8 

. 1 



22 1 

■VI 1 

100-3 


803*8 

70ft 1 


817*0 

... 

2.31*2 

... 


4.3 

1 

20 8 1 

1*4 : 

14 


■ 


1831) 


1276*2 

:w7 1 


608-6 


176 7 ' 



2 0 


26*8 1 


2-0 



j 

1240 


899*2 

270 i 


000-3 ! 

122-2 

2037 i 

.’1 7 


74 


408 




i 

► ' 

42.1 0 


1800-0 

372 


83 3 

108 

43-0 





18-8 




'6-4 ! 


100 0 


362 2 

3»0 ( 


13.3 ,3 


.30-8 1 





28-2 




SO 

1 

102 3 


3872 

m 


366'7 

■37 

M’O 

1-0 




2f)’6 

3-7 

10 


1-0 : 

1 

-01 ■•4 


604*7 

2.11*0 1 


6410 

6-0 

78-5 



0-8 


846 

41 



i 

•5 1 

328-8 


816-9 

ISM 1 


1008*0 

80-6 

230*0 



430 


16*1 

.V4 



32-3 ' 

ION 1 

OlVJ J 


2035*6 

3((0 i 


608*0 


54-*i 





13-6 






608-0 


] 868*3 

140 ! 


ei3'H 

... 

1.370 







ill) 




r-'3 3 


9110 

206 1 


7027 

.3*4 

01-6 



17*0 


^7 




10 2 


2.33 0 


1142 4 

446 1 


74-2 

18*0 

148*3 





617 




... 

2 2 

71-0 1 

306*3 

, 327 1 

... 

2IU-0 

... 

42-8 





27-6 

... 





33-7 


308*6 

, 316 

... 

1302 

... 

0.3*6 



3-2 


12*7 




0 :i 


174-0 

• 

3(1)'6 

244 

... 

608*4 

16*4 

77*0 



12*3 


24-0 




i 


1608 


880*4 

027 

... 

344*6 

230 

271 

... 


32 


67*4 

16 



... 1 


73-4 


631-1 

720 

... 

336*1 

17*8 

10.3*4 





210 0 ! 

65 



•VI 


70-8 


lOKVe 

1 301 


332*4 

... 

416 



2-8 


2*8 

2-8 

... 



... 

664 


437*7 

407 

... 

11413 

84*3 

1892 



10-7 


94*2 


128 


21-4 

i’s-u 

9706 


8447*6 

303 


727*3 

66 

137*7 

2*8 


10*0 


00-1 






6344 


1490*4 

1 166 

... 

074*2 

6 4 

122*0 

... 


120 


61-0 






0710 


1838*7 

1 106 


1076*6 

37*7 

246*3 





37*7 




lit 9 ! 

28 .3 ! 

6189 


1008*3 

! 042 


1413*0 

4*2 

1720 

i 1 


0-4 


107*2 

2*1 



0-4 ! 

4*2 ! 

278*0 


1990*5 

' 

480 j 


704*4 

186-1 

133*1 



10’ I 


Ktt-O 


... 


... i 

12-1 : 

862*8 


1640-4 

■L 

12,706 1 

... 


101) 

115*2 

•0 

6*0 

681 

21 

•9 

3*0 1 

2*0 " 

228*0 

1072*1 

MM 

l»i878 1 

9-1 

460*0 

"**177** 

188* 4 j 

J1 

8*2 

38*6 

4*8 

1*8 

iro 

2-3 

260-9 

082*4 


JAILS OP THE BENflAl PRESIDENCY, 1B70. 


TABLE nUwing iU PRSrAlENCS of CHOLEEA in nach MONTH, ani ihn DlSTEWmON of (ho DISEASE hy STATIONS 

and PROVINCES. 


I Nuurkb or AvKiBaioirti irto HospiTAr. ir xirK MuifTH. Admitted 

StIJSIrth Adiiile. per 1 , (KM) 

fortho “■ T I 1 j-' “I r “V * ■Jon* o^Aver. 

Year, 'll of the axe 

I Jan. Fob. Mar. Apl May. Juno. July. Am(?. Hop. Oot. Nor. Deo. 


Total Dlod por 
Pnathfi ],0Q() of 
of tho Avorotfo 
Year. Htreag^. 


Aliporo 

Karaaet 

.leaooro 

Ktahuairhur 

MoonthoUabad 

Howrah 

Uooxhiv 

HeramiMJro 

llurdwan 

Bancoorah 

Purulea 

Baneeffuniro 

Sooree 

Ua)mebal ana Pakour 

Deoirhuranil Bub-Dlviaiuna 

Malda 

Dinatreporo 

HAiahahye 

RuPiKPoro 

Hourra 

MynwiMlnrli 

Fabna 

Furrewlpon* 

HaokcntiiiKru 

Noacolly 

ChittaffonK 

Tlpporali 

UiuYca 

Hylhol 

Hhillonir 

Cachar 

Naira iiilla 

Uowalparah 

tiowiMitty 

Heebitauiror 

Nowtrung 

Toir.|i(iro 

Debrooghur 

Mtdnapore 

ItalaRoru 

Cuttaok 

I'uorec 

Monijrhyr 

Bliauirulporo 

Pumvah 

Julplgoioo 

Dageeliuir 


Chyebagoa 

Ranchofi 

Haaarcobauxh, Central 
Diatrict 

(4yah 

I'atiui 

Dehrei’ Hh.it 
Arralt 

Chnmimpiin 

MoaunVrjo^re 

Chupraii 

Ohaapepora 
Beuareg, (Vntral 
„ Diglrii'l 
Mlp*ap<jre 
Azimghur 
Jounporo 
Goruckpore 
Bnitoe 

Gooda 
Daralcli 
Fyiabail 
SutanpYiro 
Kao Hardily 
Pertabgbar * 
llurdui 
Kheree 

Luoknow;i Ontral 
„ Diatrk't 

HeKAnore 
Nawabgango 
Oonao < 

Hnmeorporc 

Graie 

Futtehghur, Central 
„ Diitrtct 
C>awnpore 
Fnttenpore 
Banda 

Allahabad, Central 
Dlitrlct 

Nagode 











I 


STATIONS. 

Averigo 
Strength 
for the 
Year, 

on 

070 

01 

4H 

lii2 

fl.) 

(It 

10] 

2ii;t 

u 

781 

00 

104 

lu 


Nvhbbe or AniiiaNioMH into Hospital iv kach Montv, 

• 

Total 
Adtiiia* 
fliuna 
of the 
Year. 

Admitted 
per 1,0(6> 
of 

Average 

Strength. 

Total 
DeattiB 
of the 
Year. 

Died p(‘r 
1,000 of 
Average 
Strength 

Jan. 

" 

... 

::: 

... 

Fob. 

• 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Piimbnlporo 

Haepniv 

Helaaporo 

MiUKlIa 

Kooncfl 

Chlndwarra 

Ilultuol 

Nuralnirporo 

llftNhuiiirttbad 

Niiniir 

Sehnre 

Nagporp 

Itaiuihiim 

Wunlflli 

I'handn 

Siruiiiiha 

Juhbnipore 

Dumoli 

Sitiigor 

l.iilltitpuro 

Jhanai 

AjtniTv 

Jloaur 

Muttra 

Agra, (Viitml 
„ OiHtrii't 

::: 

::: 

.. 

... 

... 







::: 




!!! 

::: 

• - 

!!! 

2,227 





... 


•... 


... 


... 


... 

... 

... 

... 

037 
74 
IMO 
].>1 
2.1 1 
3(1.3 
71 
213 
1.IIH5 
ra) 



1 

• 

• t 

::: 


1 

... 


1 

!!! 


4,1 ‘id 

... 



1 




... 


... 


1 

•2 

1 

'24 

Ktawah 

217 


1 














Myiipoorie 

20 1 














... 


Ktali 

2.3.3 
















AUvgliur 

llolandHhiihJif 

028 

1.17 


. : ... 


w' 

... 






... 

... 



... 

... 

Hhahjpbanpm 1 

20H 


... 

... 


’ 










... 


Kudaon ■ ’ 

302 i 

1 















llarollly, rpiitraP | 

l.JilO ' 


, ... 


::: 












„ DlHlrii-t (IdmontliN)... | 

K)l ' 
















Moradabud ••• | 

322 . 
















Almorah j 

110 1 
















Oevrah ■. , 

40 ! 
















liiinoro . j 

221 j 

















ibuiarunporu 

210 i 
















MoxutVcrnuggur 

112 1 



::: i 

1 '■* 
i ••• 












Meorui, Otilrul 

1,331) , 



... ! 

! 












„ Dititri<'t . j 

m \ 

1 

j 

' 

i ... i 

1 1 

i i 

1 

i 





t ^ 

... 




... 



fi.NjIij 




... i ... 






... 


1 

... j 



... 

l)#l« 1 

1 

;<flo { 



j i 












Rhotock 

200 i 


... 

1 1 










... 

... 

IliaBar 

2IN 1 


... 







... 





... 

... 

!tinn 

842 ; 















... 

... 

Kumntil 

220 ; 



... 













... 

Omballa 

7lM> ! 
















... 

„ Rftopar 

387 , 

.. 

... i ... 













... 

lioodianali 

270 ' 
















... 

Jnlluudur 

372 1 















... 


Peroicporc 

.300 , 


... j 



M# 



;> 







... 

... 

llrnritaur 

fii7 ' 













... 


... 


Ijahoro, Cptilrnl 

2,100 
















... 

,, Fomali' Jail 

180 














... 

... 

3ealkot« 

300 ; 


* 












... 

... 

Dhurinaalla 

no 












... 


... 

... 

rioordaapuro 

m ! 












... 

• 

... 

... 

OooJrnnwalla 

4-lfi ; 


I 








... 

... 

... 


... 

... 

Qofurai 

327 1 











... . ... 


... 

... 

Hhanpore 

316 ! 














... 

... 

Jlitlumi 

Hi 1 

" i 







•V • 






* 

... 

Montgomery 

027 1 


1 













... 

... 

Mooltan 

720 















••• 

... 

ilhung 

301 
















... 

Dera Ohnu'e Khnu 

467 


... 1 













... 

... 

Deri lamnol KluiU 

303 


• * 1 













... 

... 

Kdbat 

U5 

... j 










... 




... 

••• 

Uoiinoo 

100 

1 














... * 


llawulpindee 

942 

... J 

... 









... 




... 

... 

Pcabnwur 

A 

400 1 

: 

•• 1 













... 


J 

12,766 





... 






... 



... 1 ... 

1 ... 

PlMIDBVCY ... 
; 

60,876 

”To| 

106 

62 

40 

21 

1 

164 

60 

40 


7 

2 

m 

6i 

211 

8*62 


JAILS OF THE BENGAL PEESIBENCY, 1870. 

. XII. 


TAHLE ihomiiig UORTALITrU each JAIL, the CAUSES of DEATHS, and the RATIO qf DEATHS to STREmTH. 



1 





CauMi or Dkathi. 







Diki) raa l/WO or xiii 
Avaiaais^TiairaTH. 


«> 

X 


1 



1 




i 

K 



A 

A 




nl 


BTATIONy. 

t 

s 

£ 

► 

< 

i 

*3 

e 

H 

f 

£ 

fe 

h 1 

£• 

! 

i 

1 

l« 

E‘ 

1 

1 

2 

1 

S 

1 

1 

'a 

Cit 

i 

1 

1* 

s 

X 1 

a 

(8 

(3 

0 

C 

1 

1 

X 

i 

k. 

t 

& 

1' 

a 

A 

< 

1 

1 

< 

1 

"0 

a 

m 

1 

I 

i 

la 

«> 

49 

Number of Deaths. 

1 

0 

c 

3! 

S 

1 

0 

a 

< 

n 

s 

< 

J 

Aliporo ••• ^ 

2, £13 

14 


3 


31 

1 


18 

2 

8 



13 

2 

33 

126 

£'£7 

44*17 

4971 

liarKMvt j 


1 

... 

7 


A 


... 

... 


4 



2 

‘■‘i 

"1 

JO* 

3-27 

68*82 

020(1 

JcKWiiri' 1 

£13 



4 


1 



1 

... 


1 



0 



17*51 

Kiflhnafliur . . j 

MixtrHheilalmil ■■ | 

867 

HH 

‘l7 

... 

"3 

... 

2 

7 

;;; 

2 

3 

1 

::: 



■ 2 

... 

1 

1 

9 

20 

86*80 

ciiVei 

21-62 

140-47 

Ifowrali 

m 

... 

... 

... 

... 

3 

... 

1 

... 


1 




... 

... 

A 

1 

38 



48-0'l 

Soromporo 

llitoKhlV ' 

U 

672 

10 


”1 


"ii 

... 

‘1 

... 


’4 

1 

1 

a.. 

... 

... 

"1 

33*22 

.33-21 

29-41 

00-411 

Xhiniwnii ■ i 

226 



3 

1 

4 


2 


... 

1 

1 



... 

1 

13 



6771S 

linneouriili ! 

36M 

... 



... 

... 




... 



... 

2 



None 




Pnrulcn . i 

14H 

... 


... 


1 





... 


... 

... 

... 

8 


... 

aV27 

Kuuei'tfunKo ... i 

21 




... 

1 










... 

1 

a-BH 

19-74 

47 0i 

Hoovec ..I 

162 

1 


... 

... 


>». 





... 




3 

4 

20-3! 

Uiijtiiehal rihI Pakour 
Dc'oKhurandSuli’DivJ' ; 

103 

11 


... 


4 



... 




... 


... 

... 

lA 

0748 

10-81 

2-4-£4 

20-02 

92-OS 

30 - 9 : 

HionH . 1 

67 

1 


... 


2 




... 


••1 



• M 


8 

hliildu 1 

61 

... 



... 

1 

12 

23 




... 


... 



... 

... 

1 

... 


i6-:« 

Dimw|n>ri> . ! 

ItaiHhahyc .. , 

84H 

63V 

H 


2 

3 

... 


3 

6 


1 

4 

1 


1 

' 6 

1 

1 

24 

49 

12*60 

M-30 

08-18 

709j 

UunjjpoH! 

286 

... 


... 

1 

26 



1 

1 


4 


... 

3 

... 

1 

36 

... 


122*81 

Hik^rn 

1411 

... 

... 

4 

1 

3 

12 




1 



2 

... 

... 

12 



HO-6- 

MiiHeiiainKlt 

HIO 

... 

... 

2 i 




1 


2 



4 

1 

1 

23 



37-71 

PiiliiiJi 

1H7 



Li 

... 

2 


1 

2 





... 

... 

1 

7 

... 


87-41 

Fiirreodimni 

31. 6 

•• 


3 1 


“26 



1 


2 



... 

... 

] 

7 



22-2; 

Itackemin^i* 

Nfijn'olly 

3113 

3 . 

'M 



1 





... 

... 

... 

3 

30 

7'fl3 

8307 

91 -fk 

211 

... i ... 

1 


... 



3 


1 



... 

1 

1 

4 



18‘9( 


226 


... 

... 

1 


... 






... 


6 


... 

222 : 

Tii'iXToh 

337 

... 1 1 

M 



1 

... 

... 


2 



2 

... 

1 

H 



237 

Ducra 

£67 

4 

4 


... 

... 



2 



1 

... 

2 

16 

7‘On 

lirin 

2041 

Kvlhct 

362 

1 


1 

... 

2 




... 


... 



’”1 


4 

*2T)6 

705 

10-21 

Slilllonir 

60 

... 

... 


... 

2 




... 

... 

1 



0 



]20-0( 

Ciirhnr . 

123 




... 

1 

•• 

... 


... 


1 



• M 


2 

... 


io-» 

Nn({n llillK 

10 

‘ 1 

... 











‘2 

... 

... 

None 


36*4^) 


(.inwalparnli 

113 

... 

... 

... 

1 



... 



1 




6 

8-86 

M‘2i 

tjowImHj 

116 





1 

2 


... 




... 


1 

... 

1 

2 

7'62 


17-31 

Socbunnifor 

13:1 

1 


1 




... 




... 



£ 

30-as 

37-19 

NdWjyroiijf 

'i'estpun* 

72 

... 

... 

1 


2 



’1 





"1 

... 

“‘2 

2 



27-7' 

1 lOH 

... 

... 

... 

1 


.. 


... ^ 



... 


... 


30-31 

lioliruoglun- 

1 H3 

... 

... 

... 

... 

... 



... 

... 



... 


... 

tM 

None 


^ 4 V 42 


Midtiapore 

; 1,038 

7 

... 

a 

... 

(1 

3 

... 

8 

1 

£ 

3 

... 

10 

8 

8 

60 

e-76j 

48-1 ; 

Viilaeori' 

1 141 

... 

• 1 

1 

... 

2 

1 


... 

... 


... 



... 

1 

£ 

... 1 


36*41 

('uttark 

1 267 

20 

... 

1 

... 

1 



... 

... 


... 



... 

1 

30 

m-17' 

' 16 60 

110-7! 

Poonio 

j 100 

3 

... 

... 

... 

* 





... 

... 

... 


... 

... 

4 

28*30 

0*44 

37*7 

Monghyr 

1 323 

1 


... 

... 

6 

... 


... 


1 


... 



... 

7 

310 

18-67 

21-0 

llliaiigMlpore 

1 404 

1 

... 

... 

... 

2 


1 

1 



... 

... 

’3 

1 

1 

7 

2-48 

14 86 

17 - 3 : 

Piinioali 

308 

1 


2 


3 




2 

... 

1 

... 

2 

13 

3-26 

38-90 

42-2 

.fnlpigorvo 

1 112 

... 




H 



1 j 

... 


... 



... 


0 



80-.HI 

Darjeellug 

1 *** 

... 


1 


1 ... 







-J 


... 

... 

1 

... 


1031 


14,143 

121 

5 

62 

3 

2IN 1 

0 

12 

I'H'l 

4 

10 

!’~ir 


£0 

10 

66 

H6N 

H-60 

37*90 

40-6 

Chyt'baHHO 

H4 

1 




1 



... 





... 


1 

3 

11-90 

2.S-81 

33*7 

Kaiichce 

1 243 

0 

... 

1 


4 

... 


... 

... 


8 


1 

... 

‘"1 

17 

3704 

32 90 

70*0 

lliixHrcobaagh, Central 

! 712 

12 

... 

... 

1 

... 

1 

”1 

1 


... 


1 

... 

18 

16-86 

8-42 

25-2 

„ JJtetrlet 

Civah 

1 286 

8 



... 

1 

... 

... 

... 

■3 

... 

... 

1 

1 

... 

12 

2708 

13-98 

41-9 

I 409 

1 

1 



H 





‘1 

2 

2 

2 

... 
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